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RAY  ROBERTS  LAKE  FOUNDATION  REPORT 


a.  Project  Location  and  Description.  Ray  Roberts  Dam  and  Lake 
project  is  situated  in  northern  Denton,  south-central  Cooke  and  western 
Grayson  Counties.  The  Dam  is  at  river  mile  60.0  on  Elm  Fork  of  the 
Trinity  River,  approximately  30  river  miles  north  of  Lewisville  Dam. 
The  location  of  the  project  is  shown  on  Plate  1.  The  principal 
features  of  the  project  include  (1)  a  rolled  earthfill  embankment 
approximately  14,980  feet  long;  (2)  a  limited  service  spillway 
consisting  of  an  uncontrolled  trapezoidal  broad-crested  weir;  the 
spillway  crest  length  is  100  feet;  and  (3)  the  outlet  works,  consisting 
of  an  excavated  approach  channel,  intake  structure  and  service  bridge, 
a  708-foot  long  by  13-foot  diameter  cut  and  cover  conduit,  stilling 
basin  and  excavated  discharge  channel  2)^*  For  the  future 

addition  of  hjjropower,  a  separate  steel-lined  concrete  5-foot  diameter 
low  flow  conduit  was  constructed  beneath  the  main  flood  control 
conduit.  S  $7^  - - - 


b.  Construction  Authority.  Congressional  authority  for 
construction  of  Aubrey  Lake  (now  Ray  Roberts  Lake)  is  contained  in  the 
Public  Works  -  Rivers  and  Harbor  Act  appi  oved  27  October  1965  (Public 
Law  89-298)  in  accordance  with  the  plan  of  improvement  as  outlined  in 
House  Document  No.  276  (89th  Congress,  1st  Session). 

c.  Purpose  of  the  Report.  This  report  was  prepared  in  accordance 
with  requirements  as  set  forth  by  the  Office,  Chief  of  Engineers  in  ER 


1110-1-1801. 


The  purpose  of  this  report  is  to  provide  a  complete  record  of 
foundation  conditions  encountered  during  construction.  Information 
contained  in  this  report  will  be  valuable  when  evaluating  (1)  necessary 
remedial  action  required  to  prevent  or  repair  any  problems  resulting 
from  foundation  deficiencies;  (2)  contractor  claims  related  to 
foundation  conditions  or  alleged  change  of  condition;  and  (3)  planning 
and  design  of  future  comparable  construction  projects. 

A  copy  of  this  report  should  be  included  in  the  permanent  records 
maintained  at  the  project  office. 

d.  Project  History.  Four  dam  site  locations  were  studied  prior  to 
final  site  selection.  Site  No.  1,  the  project  document  site,  is  at 
river  mile  60.0.  Sites  2,  3,  and  4  are  at  river  miles  55.9,  51.2,  and 
64.0,  respectively.  Three  holes  were  drilled  at  Site  2  in  1970.  No 
subsurface  explorations  were  done  at  Sites  3  and  4. 

Site  No.  4,  located  upstream  of  the  confluence  of  the  Elm  Fork  and 
Isle  du  Bois  Creek  would  require  two  embankments  and  in  effect  form  two 
lakes.  Site  No.  4  would  also  require  two  outlet  facilities  or  an 
equalizer  channel.  This  was  the  uppermost  site  considered.  Sites 
downstream  from  Site  3  would  be  in  the  flood  pool  of  Lewisville  Lake 
and  would  require  a  major  railroad  relocation. 

Based  on  studies  that  included  an  appraisal  of  the  physical, 
historic,  economic,  and  social  impacts  at  each  site,  and  the  results 
from  a  public  meeting  held  in  April  1971,  Site  No.  1  was  selected  as 
the  recommended  site.  By  Public  Law  96-384,  dated  6  October  1980,  the 


2 


project  name  was  officially  changed  from  Aubrey  Lake  to  Ray  Roberts 
Lake . 

Seven  locations,  designated  A  through  G,  for  the  spillway  were 
investigated.  Cost  estimates  were  made  for  gated,  broadcrested ,  and 
uncontrolled  ogee  spillways.  Consideration  was  also  given  to  a  perched 
spillway  with  the  crest  elevation  at  5  feet,  and  at  10  feet  above  the 
top  of  the  flood  control  pool. 

Site  A  was  used  for  the  gated  spillway  estimate  for  site  selection. 
It  was  in  the  steep  slope  of  the  east  abutment  and  proved  to  be 
undesirable  from  the  standpoint  ?f  stability  and  excessive  excavation. 
Site  B,  the  recommended  site,  was  used  for  the  uncontrolled  spillway 
estimate  for  site  selection,  and  for  various  other  plans.  Site  B 
proved  to  be  the  most  economical  spillway  location  regardless  of  type 
of  spillway.  Site  E  at  Culp  Branch  on  the  west  abutment  was 
investigated,  but  spillways  here  were  too  costly  because  of  excessive 
channel  excavation  and  downstream  land  requirements.  Sites  C,  D,  F, 
and  G  were  eliminated  by  inspection  because  of  excessive  excavation  and 
additional  land  requirements. 

Studies  showed  that  a  gated  spillway  had  a  higher  first  cost  than 
the  uncontrolled  spillways.  Annual  operating  and  maintenance  costs  for 
a  gated  spillway  would  also  be  appreciably  greater.  Several  studies 
were  made  of  various  plans  with  both  broadcrested  and  ogee  uncontrolled 
spillways,  in  order  to  optimize  size  and  type  of  structure. 

Studies  were  made  for  uncontrolled  spillways  with  widths  varying 
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from  100  feet  to  1,000  feet.  These  studies  indicated  that  the  most 
economical  project  would  be  one  with  the  narrowest  spillway  and  highest 
embankment.  A  width  of  100  feet  was  judged  to  be  the  practical  minimum 
and  was,  therefore,  selected  for  the  recommended  plan. 

e.  Contractors  Supervision  and  Quality  Control  Organization.  The 
embankment,  spillway,  and  outlet  works  for  Ray  Roberts  Lake  were 
constructed  under  one  contract.  Pertinent  data  related  to  the  contract 
are  listed  below: 

Contractor:  Phillips  and  Jordan,  Inc.,  Knoxville,  TN 

Contract  No.:  DACW63-82-C-0083 

Contractor's  Bid:  $48,657,799 

Notice  to  Proceed:  31  May  1982 

Completion  Date:  9  October  1986 

Total  Payment  Including  Modifications:  $51,491,731.27 

(1)  Quality  Control.  The  quality  control  organization  was 
furnished  and  compensated  by  the  contractor. 

(2)  Contract  Supervision.  Construction  was  under  the 
immediate  supervision  of  the  District  Engineer,  U.S.  Army  Engineer 
District,  Fort  Worth,  Texas.  The  contracting  officer's  representative 
for  administration  of  the  contract  was  Mr.  Webb  Boland.  The  following 
personnel  participated  in  administering  the  contract:  Mr.  Mark  Gibson, 
outlet  works  construction,  and  Mr.  David  Bowie,  embankment  and  spillway 
construction.. 

2.  FOUNDATION  EXPLORATIONS. 
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a.  Investigations  Prior  to  Construction.  Dam  Site  No.  1  was  first 
explored  in  1939.  Eight  combination  auger  and  core  borings  numbered 
C-l  through  C-8  were  drilled  near  the  present  alignment.  The  borings 
ranged  from  67  to  217  feet  in  depth.  In  December  1960,  three 
additional  combination  auger  and  core  holes,  numbered  9  through  11, 
were  drilled  on  the  right  abutment  slope,  ranging  in  total  depth  from 
30.6  to  106  feet.  There  are  no  testing  records  on  either  the 
overburden  materials  or  the  rock  cores  and  the  borings  were  not 
pressure  tested.  Boring  locations  are  shown  on  Plates  4  through  7. 
Logs  of  boring  are  shown  on  Plates  8  through  39. 

Twenty-two  additional  holes  were  drilled  in  1971  and  1972  during 
the  General  Design  Memo  Study  Phase.  These  holes  were  numbered  12 
through  27,  and  B,  C,  D,  E,  F,  J,  and  K.  The  following  table  shows  the 
location,  total  footage,  and  purpose  for  these  holes. 


Location 

:  Number  : 

:  Drilled  : 

Total 

Footage 

;  Purpore 

Right  (West)  Abutment 

6 

292.0 

Embankment  Foundation 

Left  (East)  Abutment 

1 

51.0 

II  II 

Valley  Section 

4 

296.4 

11  11 

Spillway 

7 

476.3 

Spillway  Location  & 

Right  Abutment  Outlet 
Works 

2 

95.2 

Foundation 

Intake  &  Stilling  Basin 
Foundation 

*Left  Abutment  Outlet 
Works 

2 

105.8 

Intake  &  Stilling  Basin 
Foundation 

*Alternate  location  considered  for  outlet  works. 


In  late  1972  and  1973,  37  additional  holes  were  drilled.  These 
holes  were  numbered  28  through  77.  Holes  41  through  49  were  3-inch 
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Shelby  tube  holes,  drilled  along  the  axis  of  the  uncontrolled  spillway. 
Holes  3S-52  through  3S-57  were  3-inch  shelby  tube  holes  drilled  along 
the  centerline  of  the  outlet  works  discharge  channel.  The  other  22 
holes  were  drilled  in  the  embankment  foundacion. 

In  1975  and  1976,  holes  83  through  99  were  drilled  in  the  outlet 
works  area,  with  the  exception  of  hole  3F-86,  which  was  drilled  on  the 
left  abutment. 

In  late  1975,  nine  8A6C  holes,  designated  301  through  309,  were 
drilled  at  Site  E  for  spillway  site  selection.  This  site  was  was  not 
selected. 

In  October  1980,  holes  310  through  316  were  drilled,  and  in  April 
1981,  holes  358  through  366  were  drilled,  all  in  the  outlet  works  area. 

One  calyx  hole  (42-inch  auger)  was  drilled  in  March  1975,  to  a 
depth  of  46.5  feet  to  investigate  soft  clay  seams  in  the  embankment 
foundation.  The  hole  was  located  at  Station  120+70,  130  feet  upstream. 

A  total  of  113  foundation  borings  were  drilled  at  the  project. 

b.  Investigations  During  Construction.  No  problems  requiring 
additional  subsurface  explorations  were  encountered  during 
construction. 

3.  GEOLOGY. 

a.  Physiography.  Ray  Roberts  Dam  and  Reservoir  lie  within  the 
Gulf  Coastal  Plain  physiographic  province.  The  coastal  plain  of  Texas 
is  characterized  by  a  broad  rolling  landform  extending  from  the  outcrop 
of  the  basal  Cretaceous  sands  to  the  northwest  to  the  Gulf  of  Mexico  on 
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the  southeast.  It  has  developed  upon  a  sequence  of  sedimentary  rock 
units  which  dip  gently  southeastward,  resulting  in  successively  younger 
formations  cropping  out  Gulfward.  The  outcrop  of  each  formation  or 
group  in  the  coastal  plain  of  Texas  has  distinctive  soil,  vegetation, 
and  erosion  characteristics  which  are  the  basis  for  further 
physiographic  subdivision.  Ray  Roberts  Dam  and  Reservoir  lie  within 
two  such  subdivisions;  the  Grand  Prairie  and  the  Eastern  Cross  Timbers. 
Damsite  Geology  is  shown  on  Plate  3.  The  Grand  Prairie,  a  subdivision 
which  has  developed  on  the  outcrop  of  the  Washita  Group  of  Lower 
Cretaceous  age,  occurs  generally  west  of  the  Elm  Fork  of  the  Trinity 
River.  It  is  characterized  by  a  rolling  to  hilly  topography  supported 
by  limestone,  marl,  clay  shale,  and  sandy  shale.  Typically,  it  is  a 
grassy  country,  the  uplands  being  given  largely  to  grazing,  the  valleys 
being  important  agriculturally.  Situated  east  of  the  Elm  Fork,  the 
Eastern  Cross  Timbers  has  developed  on  the  outcrop  of  the  Woodbine 
Formation  of  Upper  Cretaceous  geologic  age.  The  Eastern  Cross  Timbers 
is  characterized  by  a  rolling  to  moderately  rugged  topography  which 
supports  a  prolific  growth  of  post  oak  trees, 
b.  Site  Geology. 

(1)  Overburden.  Overburden  on  the  abutments  consisted  of 
predominantly  residual  clay  and  clayey  materials  generally  ranging  from 
25  to  35  feet  in  thickness.  The  embankment  is  founded  on  these 
materials.  In  t..e  spillway  area,  2  to  11  feet  of  clay  and  silty  clay 
with  scattered  gravel  were  removed  and  this  structure  is  founded  on. 
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weathered  clay  shale.  Overburden  materials  in  the  floodplain  consist 
of  35  to  45  feet  of  alluvial  clays,  silts,  sands,  and  gravels, 
comprising  the  floodplain  embankment  foundation.  In  the  outlet  works 
area  about  20  to  30  feet  of  alluvial  clays,  silts,  sands,  and,  gravels 
were  removed  and  the  outlet  works  is  founded  in  unweathered  clay  shale 
of  the  Pawpaw  Formation. 

(2)  Structure.  Subsurface  investigations  and  subsequent 
foundation  mapping  during  construction  of  the  dam,  outlet  works  and 
spillway  have  not  revealed  faulting  or  any  other  structural  anomalies 
that  would  adversely  affect  the  foundation  of  these  structures. 
Correlation  of  marker  beds  encountered  in  the  foundation  borings  show 
that  the  strata  strike  northeast  and  dip  about  60  feet  per  mile  to  the 
southeast.  Locally,  minor  undulations  occur  within  the  strata. 

(3)  Stratigraphy.  Primary  materials  at  the  site  from  oldest 
to  youngest  are  Pawpaw  shale,  Main  Street  limestone  and  Grayson  marl  of 
Lower  Cretaceous  age,  and  the  Woodbine  Formation  of  Upper  Cretaceous 
age.  The  broad  Elm  Fork  River  valley  is  partially  filled  with  Recent 
floodplain  alluvium,  while  the  uplands  bordering  the  valley  are  often 
covered  with  Quaternary  age  terrace  deposits. 

a.  Pawpaw  Shale.  Except  for  some  isolated  remnants  of 
Main  Street  limestone,  the  Pawpaw  shale  comprises  the  primary  strata 
beneath  the  embankment  between  station  0+00  to  the  base  of  the  left 
abutment,  the  outlet  works,  and  spillway  (see  Plates  44  through  48). 
The  formation  is  composed  of  a  soft  to  moderately  hard,  gray  to  black, 
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medium  bedded  clay  shale,  often  sandy  with  sand  laminations  and  lenses 
up  to  several  inches  thick.  Thin,  limy,  fossiliferous  zones  occur 
throughout  the  formation. 

b.  Main  Street  Limestone.  The  Main  Street  limestone 
conformably  overlies  the  Pawpaw  shale.  A  full  section  is  present  in 
the  left  abutment.  Erosional  remnants  occur  in  the  central  part  of  the 
embankment  foundation  and  on  the  right  abutment  slope  above  elevation 
640.  The  limestone  is  about  12  feet  thick,  moderately  hard  to  hard, 
gray,  fossiliferous,  massive  at  its  base,  and  becomes  shaly  as  it 
grades  into  the  overlying  Grayson  marl. 

c.  Grayson  Marl.  The  Grayson  marl  occurs  only  in  the  left 
abutment  at  the  dam  site.  It  is  represented  by  a  soft  to  moderately 
hard,  gray,  highly  calcareous,  thick  bedded,  fossiliferous  shale,  that 
becomes  increasingly  marly  at  its  base.  Often  a  thin  shaly  limestone 
bed  caps  the  formation  separating  it  from  the  unconformably  overlying 
Woodbine  Formation.  The  Grayson  and  Main  Street  Formations  are  usually 
mapped  as  one  geologic  unit.  At  the  dam  site,  their  combined  thickness 
is  about  30  feet. 

d.  Woodbine  Formation.  The  left  abutment  ,  above 
approximate  elevation  565,  is  comprised  of  sediments  belonging  to  the 
Woodbine  Formation.  Core  borings  made  for  the  embankment  reveal  a 
fine-to-coarse-grained  sand  with  scattered  ironstone  concretions  and 
thin,  poorly  cemented  sandstone  seams  to  approximate  elevation  600.  In 
the  basal  portion  of  the  Woodbine,  a  soft  to  moderately  hard,  gray  to 
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brown,  sandy  clay 'shale  predominates,  although  sand  and  sandstone  can 
occur.  Carbonaceous  fragments  are  often  noted.  These  inclusions, 
along  with  the  generally  noncalcareous  nature  of  the  shale,  distinguish 
the  material  from  the  underlying  Grayson  Formation.  The  Woodbine 
exhibits  gradational  changes,  both  laterally  and  vertically,  in  its 
lithologic  composition  that  make  correlation  between  even  closely 
spaced  borings  very  difficult.  The  most  detailed  description  of  the 
Woodbine  was  developed  after  excavation  of  the  inspection  trench  of  the 
left  abutment.  Plate  58  is  a  geologic  section  of  the  plan  of  the 
inspection  trench  along  the  left  abutment  prior  to  placement  of  the 
fill. 

(4)  Weathering.  Chemical  weathering  (oxidation  and  hydration) 
has  affected  the  primary  strata  at  the  dam  site  to  varying  degrees. 
The  shale  and  sandy  shale  of  the  Pawpaw  Formation  that  comprise  the 
primary  strata  for  most  of  the  embankment  section  have  been  only 
slightly  altered.  Staining  (oxidation)  is  present  to  a  maximum  depth 
of  about  14  feet  below  the  top  of  primary  strata  that  underlie  the 
upland  soils  of  the  right  abutment,  while  the  Pawpaw  shale  beneath  the 
alluvium  in  the  valley  section  is  fresh.  In  contrast,  the  sand,  soft 
sandstone  and  shale  of  the  Woodbine  Formation  that  comprise  the  left 
abutment  are  deeply  weathered.  The  relatively  permeable  sands  and 
sandstones  receptive  to  percolating  waters  are  generally  weathered 
throughout  to  the  top  of  the  first  significant  shale  beds.  Weathering 
in  the  shale  occurs  primarily  as  oxidation  along  joints  and  bedding 
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(5)  Ground  Water.  Water  levels  are  shown  on  Plates'  44  through 
48.  Significant  quantities  of  ground  water  are  found  in  the  floodplain 
alluvium  and  in  the  basal  sands  and  gravels  of  the  low  level  terrace 
deposits.  Lesser  quantities  occur  in  joints  and  fractures  in  the 
weathered  section  of  the  Pawpaw  shale  and  in  the  basal  portion  of  the 
Woodbine  Formation  near  its  contact  with  the  underlying  Grayson  in-  the 
left  abutment.  Prior  to  impoundment,  ground  water  in  the  floodplain 
alluvium  occurred  at  depths  of  20-25  feet.  During  excavation  of  the 
inspection  trench  in  the  left  abutment,  water  seeps  were  encountered  at 
the  contacts  of  the  more  pervious  sands  and  sandstones  with  the 
underlying  clays  (see  Plate  58). 

c.  Engineering  Characteristics  of  the  IWerburden  Materials. 

(1)  Outlet  Works.  Overburden  in  the  outlet  works  area  was 
investigated  using  auger,  Denison  and  Shelby  tube  samplers.’  The 
materials  consist  of  sandy  clays  (CL  and  CH)  with  zones  of  clayey  sands 
(SC)  and  gravels  (GC-GP).  The  gravelly  zones  generally  overlay  the 
primary  materials.  Overburden  thickness  varies  from  about  5  to  25  feet 
along  the  approach  channel,  from  8  to  20  feet  along  the  conduit,  and 
from  12  to  45  feet  along  the  discharge  channel.  Classification  and 
index  testing  were  performed  on  jar  samples  taken  from  various  depths 
in  the  overburden. 

(2)  Embankment.  The  overburden  materials  in  the  embankment 
foundation  consist  of  alluvial  clays,  sands,  and  gravel  strata. 
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The  low,  undrained  shear  strength  of  this  weak  stratum  is  the 
controlling  factor  in  the  stability  of  the  floodplain  embankment. 
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(4)  Spillway.  The  broadcrested  weir  is  founded  in  weathered 
shale.  Overburden  along  the  centerline  of  the  spillway  increases  from 
2  feet  in  the  area  of  the  weir  to  7  feet  in  the  approach  channel  and  4 
to  6  feet  in  the  discharge  channel.  The  overburden  consists  of 
principally  silty  clay  with  some  fine  sand  and  locally  scattered  fine 
gravels. 

d.  Engineering  Characteristics  of  the  Bedrock  Materials. 

(1)  Outlet  Works.  The  primary  materials  in  the  outlet  works 

area  were  investigated  using  Denison,  Shelby  tube  and  core  barrel 

samplers.  Boring  locations  are  shown  on  Plate  .  Primary  foundation 

materials  consist  of  unweathered  clay  shales  of  the  Pawpaw  Formation. 

The  shales  contain  interbedded  sandstone  seams  and  beds  that  vary  from 

a  few  inches  to  approximately  4  feet  in  thickness.  From  station  27+00 

to  34+00,  a  near  surface  limestone  layer  was  encountered  which  varied 

from  about  2  to  7  feet  in  thickness.  Laboratory  testing  was  performed 

on  selected  samples  of  primary  materials  taken  from  borings  along  the 

centerline  of  the  outlet  works.  Tests  performed  were  classification, 

index  grain  size,  unconfined  compression  and  Q-triaxial  compression 

tests.  The  approach  channel  structure,  intake  tower,  and  stilling 

basin  was  founded  in  unweathered  shale  for  which  the  following 

parameters  were  used: 

Allowable  bearing  pressure  8.0  ksf 
Shear  Strength,  0  20° 

Cohesion  0 
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(2)  Embankment-  Laboratory  strength  tests  conducted  on 
samples  of  primary  materials  indicate  that  the  shale  stratum  underlying 
the  overburden  through  the  floodplain  has  a  low  to  moderately  low 
strength,  but  its  strength  increases  with  depth.  Although  the  strength 
of  the  shale  is  relatively  low  in  the  upper  portion  of  the  stratum,  its 
strength  is  greater  than  that  of  the  overburden;  therefore,  it  is  not 
the  governing  factor  in  the  stability  of  the  embankment. 

(3)  Spillway.  The  spillway  is  founded  on  interbedded  silty 
shale  and  soft  sandstone  of  the  Pawpaw  Formation.  The  materials  are 
adequate  to  support  the  light  loads  to  be  imposed. 

e.  Unusual  or  Unanticipated  Geologic  Conditions  Encountered  During 
Construction.  No  unusual  or  unanticipated  geologic  conditions  were 
encountered  during  construction. 

4.  EXCAVATION  PROCEDURES 

a.  Excavation  Grades.  Foundation  conditions  encountered  during 
excavation  of  the  outlet  works,  inspection  trench,  cutoff  trench,  and 
emergency  spillway  were  about  the  same  as  described  in  the  subsurface 
data  in  the  plans  and  specifications.  The  design  slopes  were  achieved 
without  any  problems.  The  only  deviation  from  designed  grade  lines  was 
overexcavation  in  the  primary  materials.  In  February  1984, 
overexcavation  occurred  in  the  area  adjacent  to  the  outlet  works 
conduit,  between  stations  28+90  and  29+80.  The  maximum  depth  of 
overexcavation  was  2  feet.  Contractor  backfilled  the  overexcavation 
with  concrete. 
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b.  Dewatering  Provisions.  No  ground-water  problems  of  a  serious 
nature  were  experienced  in  the  outlet  works,  inspection  trench,  cutoff 
trench,  or  spillway  excavations.  On  occasion,  heavy  rains  partially 
filled  the  excavations.  Small  seeps  were  present  in  all  the 
excavations  except  the  spillway  and  are  noted  on  the  drawings.  Surface 
water  and  the  small  amount  of  ground-water  seepage  experienced  were 
handled  by  pump  and  sump  operations.  See  Figures  1  through  6.  All 
concrete  and  impervious  backfill  placements  were  on  foundations  free  of 
water. 

c.  Overburden  Excavation.  Overburden  materials  excavated 
consisted  of  residual  clay  and  other  clayey  materials  on  the  abutments; 
alluvial  clays,  silts,  sands,  and  gravels  in  the  floodplain  inspection 
trench  and  outlet  works;  and  clay  and  sandy  clay  with  scattered  gravel 
in  the  spillway  area.  See  Figures  7  through  12.  Bulk  excavation  was 
done  by  Caterpillar  scrapers.  Finished  grades  were  achieved  with  motor 
graders.  Overburden  materials  considered  suitable  were  used  as  random 
and  semicompacted  fill. 

d.  Rock  Excavation.  All  rock  excavation  was  accomplished  using 
rippers  and  scrapers.  Much  of  the  weathered  shale  was  used  in  a  manner 
similar  to  the  overburden;  as  random  or  semicompacted  fill.  Excavation 
methods  were  also  similar.  After  bulk  excavations  of  weathered  shale 
by  caterpillar  scrapers,  final  grade  was  accomplished  using  motor 
graders.  Exposure  of  weathered  or  unweathered  shale  of  the  Pawpaw 
Formation  was  limited  to  3  days.  See  Figures  13  through  20.  When  this 
limit  was  exceeded,  the  contractor  was  required  to  clean  the  exposed 
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Figure  X.  Outlet  Works  ejjcavation  showing  peripheral  ditches 
controlling  ground  water. 
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Figure  2.  Same  as  above 
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Figure  6.  Same  as  above 
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Figure  9.  Downstream  face  of  right  abutment  inspection 
trench  approx,  sta.  66+50  to  69+00,  looking  east 
(Upstation) . 
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Figure  10.  Upstream  face  of  right  abutment  inspection  trench 
Approx,  sta.  66+50  to  69+00,  looking  east. 


20 


Figure  15.  Looking  Upstream  from  valve  vault,  showing 

fresh  shale  surface  prior  to  placement  of  impervious  material. 


Figure  16.  Foundation  for  approach  slab. 
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rigure  17.  Excavation  for  intake  for  hydropower  conduit 
inLake  structure  slab  -  looking  downstream. 


Figure  18.  Hydropower  conduit  -  placing  gunite, 
Sta.  29+50-30+00. 
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face  by  jackhammer  and/or  air  jetting  before  protective  concrete  was 
placed. 

e.  Line  Drilling,  Presplitting,  and  Contour  Blasting.  No  line 
drilling,  presplitting,  or  contour  blasting  were  performed  during  the 
course  of  construction. 

f.  Foundation  Preparation.  Clay  shale  of  the  Pawpaw  Formation 
forms  the  majority  of  the  foundation  in  the  outlet  works  excavation  and 
in  the  excavation  for  the  sill  of  the  limited-use  spillway.  See 
Figures  21  through  29.  Primary  materials  in  general  were  not  exposed 
in  cutoff  or  inspection  trench  excavations.  See  Figures  30  and  31. 
The  most  predominant  material  exposed  was  clay,  especially  CH  clays. 
Since  the  clay  shale  deteriorates  upon  exposure  to  air,  usually  very 
noticeable  within  about  3  days,  protective  sealant  or  lean  concrete 
(Gunite)  were  specified  for  exposed  shale  surfaces.  See  Figures  34, 
35,  36,  41,  and  42. 

g.  Gunite  in  Conduit  Excavation  Walls.  Problems  with  Gunite 
(protective  concrete)  developed  in  November  1982  in  the  hydropower 
conduit  section  between  Stations  26+63  and  30+85.  Excavation  of  the 
trench  was  done  between  10  November  1982  and  23  November  1982.  Gunite 
was  applied,  as  excavation  progressed,  on  the  floor  and  nearly  vertical 
walls  of  the  trench.  Inspection  on  24  November  1982  revealed  numerous 
horizontal  cracks,  circular  areas  where  Gunite  has  fallen  off  the  wall, 
and  evidence  that  voids  existed  behind  the  Gunite  face.  Inspection  on 
30  November  1982  revealed  that  deterioration  of  the  Gunite  had  greatly 
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Figure  23.  Excavation  for  hydropower  conduit  at  intake 
structure  slab. 


Figure  24.  Same  as  above. 
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Figure  30.  Looking  downstation  along  dam  centerline  at 
intersection  of  embankment  centerline  and  outlet  works 
centerline. 
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Figure  35.  Intake  structure  foundation  -  applying  gunite. 
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Figure  37.  Forms  for  intake  structure. 


Figure  38.  Outlet  works,  left  side  looking  downstream  at 
intake  structure  wing  walls  showing  fresh  shale  surface. 
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accelerated,  apparently  because  of  a  heavy  rain  on  25-26  November  1982. 
See  Figures  43  through  46.  From  Station  28+25  to  30+85  the  Gunite  was 
severely  cracked  and  broken  and  an  estimated  30-foot  long  section  on 
the  east  wall  of  the  trench  had  fallen.  Most  of  the  Gunite  on  both 
walls  in  this  section  appeared  loose  and  ready  to  fall.  Portions  of 
the  Gunite,  though  still  in-place,  had  void  space  between  the  Gunite 
and  the  rock  face.  This  space  could  provide  a  seepage  path  along  the 
outside  of  the  conduit  connected  directly  to  the  reservoir  pool.  A 
contract  modification  was  signed  on  3  December  1982  which  stated: 

(1)  On  remainder  of  penstock  excavation  (Station  30+85  to 
Station  34+07),  delete  pneumatic  concrete  from  the  IV:  .09  H  slopes, 
and  spray  these  slopes  with  Aero-spray  70  as  often  as  required  to 
prevent  weathering  of  shale. 

(2)  Between  Stations  28+22  and  30+75  remove  all  pneumatic 
concrete  which  is  drummy,  cracked,  or  loose.  Spray  exposed  shale  with 
Aero-spray  70  as  often  as  required  to  prevent  weathering  of  shale. 

(3)  All  future  penstock  excavation  (Station  30+85  to  Station 
34+07)  and  removal  of  existing  pneumatic  concrete  (Station  28+22  to 
Station  30+75),  will  proceed  at  a  rate  to  accommodate  one  placement  at 
a  time  to  minimize  shale  exposure. 

The  contractor  agreed  that  no  more  than  3  days  would  pass  between 
exposure  of  the  clay  shale  and  concrete  encasement.  On  occasions  when 
exposure  was  more  than  3  days,  deterioration,  consisting  of  severe 
drying,  cracking  and  checking,  was  often  noted.  Contractor  was  then 
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instructed  to  clean  loose  aud  drummy  rock  by  jackhammer  and  to  make 
final  cleanup  with  compressed  air  before  placement  of  concrete. 

h.  Safety  Protection  Against  Slides  and  Rock  Falls.  Slopes 
excavated  to  design  grade  were  generally  not  steep  enough  to  require 
special  protection  against  slides  and  rock  falls. 

5.  PILE  DRIVING  AND  SPECIAL  FOUNDATIONS.  No  special  foundations,  such 
as  driven  piles,  caissons,  or  drilled  piers  were  utilized. 

6.  TUNNELS,  SHAFTS,  AND  UNDERGROUND  STRUCTURES.  The  construction  of 
this  project  did  not  include  any  tunnel  shafts  or  underground 
structures . 

7.  FOUNDATION  ANCHOR  TEST.  A  foundation  anchor  test  rae  performed 

4  April  1983  at  Station  34+93.5,  5  feet  west  of  outlet  works  centerline. 
See  Figures  47  through  50.  The  surface  elevation  was  531.3.  The  test 
was  performed  in  the  chute  foundation  area  on  a  12-foot  anchor  with 
test  results  shown  on  pages  19  and  20. 

8.  CHARACTER  OF  FOUNDATION. 

a.  General.  The  limited  service  spillway  is  founded  in  weathered 
clay  shale  of  the  Pawpaw  Formation  of  Lower  Cretaceous  age.  The  outlet 
works  conduit,  chute,  and  stilling  basin  are  founded  on  unweathered 
clay  shale  of  the  Pawpaw  Formation.  Except  for  the  left  abutment,  the 
inspection  trench  was  almost  entirely  in  overburden  with  clays  and 
silty  clays  predominating.  The  Woodbine  Formation,  the  basal  formation 
of  the  Upper  Cretaceous,  was'  exposed  in  the  inspection  trench  in  the 
left  abutment.  It  consists  of  weathered  reddish-brown  sands,  clays, 
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TEST  NO.  1 


Load 

Deflection 

Time 

In  Tons 

PSI 

In  Inches 

1044 

0 

0 

.000 

1044 

5 

930 

.017 

1049 

5 

930 

.017 

1050 

12.7 

2350 

.026 

1105 

12.7 

2350 

.026 

1105 

17.7 

3150 

.035 

1110 

22.7 

.046 

1115 

22.7 

.046 

1115 

27.7 

.059 

1120 

Stopped  test 

-  sag  in  1 

'I"  beam  causing  deflection 

in  anchor 

bar. 

Load 

TEST  NO.  2 

Deflection 

Time 

In  Tons 

PSI 

In  Inches 

1137 

5 

930 

.003 

1142 

5 

930 

.003 

1142 

12.7 

2350 

.015 

1157 

12.7 

2350 

.016 

1157 

17.7 

3150 

.023 

1201 

17.7 

3150 

.023 

1201 

22.7 

4050 

.034 

1207 

22.7 

4050 

.034 

1207 

27.7 

4950 

.045 

1212 

27.7 

4950 

.046 

1212 

32.7 

5850 

.060 

1216 

32.7 

5850 

.067 

1216 

36.0 

6600 

.075 

1221 

36.0 

6600 

.085 

1222 

32.7 

5850 

.085 

1226 

32.7 

5850 

.085 

1226 

27.7 

4950 

.078 

1231 

27.7 

4950 

.077 

1231 

22.7 

4050 

.068 

1236 

22.7 

4050 

.068 

1236 

17.7 

3150 

.057 

1241 

17.7 

3150 

.057 

1241 

12.7 

2350 

.043 

1246 

12.7 

2350 

.043 

TEST  NO.  2 
(cont'd) 


Load 

Deflection 

Time 

In  Tons 

PSI 

In  Inches 

1246 

5 

930 

.018 

1251 

5 

930 

.018 

1251 

0 

0 

.000 

1300 

0 

0 

.000 

1300 

5 

930 

-.012 

1305 

5 

930 

-.012 

1305 

12.7 

2350 

.000 

1310 

0 

0 

.000 

1310 

5 

r  30 

-.006 

1315 

5 

930 

Reset  to  .000 

Bar 

deflecting  downward  and 

horizontal  under 

initial  load. 

1320 

5 

930 

.000 

1320 

12.7 

2350 

.016 

1335 

12.7 

2350 

.016 

1335 

5 

930 

.003 

1340 

5 

930 

.003 

1340 

0 

0 

-.006 

1341 

5 

930 

.001 

1346 

5 

930 

.001 

1346 

10 

1820 

.011 

1351 

10 

1820 

.011 

1351 

15 

2750 

.021 

1356 

15 

2750 

.023 

1356 

20 

3650 

.038 

1401 

20 

3650 

.038 

1401 

25 

4550 

.049 

1406 

25 

4550 

.050 

1406 

30 

5450 

.064 

1411 

30 

5450 

.064 

1411 

35 

6300 

.078 

1416- 

35 

6300 

.083 

1416 

40 

7200 

.107 

1421 

40 

7200 

.109 

Stop  Test 
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and  sandstones  ranging  from  soft  and  friable  to  moderately  hard. 

b.  Character  of  Overburden  Materials.  Overburden  materials 
comprise  the  foundation  for  the  embankment,  in  the  outlet  works 
approach  and  discharge  channels,  and  in  the  approach  and  discharge 
channels  for  the  spillway.  Overburden  materials  exposed  in  the 
inspection  trench  and  cutoff  trench  consist  of  alluvial  clays,  silts, 
sands,  and  gravels  in  the  floodplain  between  Stations  105+00  and 
136+00,  and  residual  overburden  on  the  abutments.  Residual  overburden 
consisting  of  clay  and  silty  clay  was  exposed  in  the  approach  and 
discharge  channels  for  the  spillway.  The  outlet  works  approach  and 
discharge  channels  were  excavated  in  fluviatile  terrace  and  floodplain 
alluvial  materials  consisting  of  clay,  sand,  silt,  and  gravel. 

c.  Character  of  Primary  Materials.  The  Pawpaw  Formation  comprises 
much  of  the  foundation  and  was  exposed  in  the  outlet  works  and  the 
spillway  excavation.  The  Pawpaw  is  relatively  level  and  finished  grade 
was  oft;';i  on  or  near  bedding  planes.  See  Figures  13,  16,  and  18.  In 
the  outlet  works  foundation,  the  clay  shale  is  generally  soft  to 
moderately  hard,  unweathered,  gray  to  dark  gray  and  thin  to  medium 
bedded  with  scattered  sandy  seams  and  occasional  sandstone  seams  north 
of  Station  -27+00.  South  of  station  27+00  the  clay  shale  contains  up  to 
50  percent  fine-to-medium  grained  sandstone  and  sandy  seams.  The  base 
of  the  sandy  phase  was  encountered  at  elevation  523,  Station  36+15  in 
the  chute  foundation.  A  2-  to  3-inch  thick  fossiliferous  zone  was 
exposed  near  the  base  of  the  chute  at  elevation  520.0.  Excavation, 
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cleaning  of  shale  surfaces,  and  placement  of  fill  are  shown  in  Figures 
51  through  64.  The  stilling  basin  foundation  surface  was  described  as 
shale,  soft,  slightly  sandy  with  occasional  sandy  pockets  and  zones, 
fossiliferous ,  gray.  See  Figures  63  and  64. 

The  sill  foundation  for  the  limited  use  spillway  was  excavated  down 
to  a  sandy,  stiff,  yellowish-brown  to  light  gray  clay,  underlain  by 
about  3  feet  of  gravelly  clay.  The  edges  and  narrow  sections  in  the 
middle,  horizontal  part  of  the  foundation  were  keyed  into  weathered 
shale  of  the  Pawpaw  Formation.  The  approach  and  discharge  channels 
were  excavated  in  sandy  clay.  See  Figures  27,  28,  and  29. 

9.  FOUNDATION  TREATMENT.  No  grouting  was  necessary  at  the  project  and 
no  dental  concrete  or  broom  grouting  were  utilized. 

10.  FOUNDATION  INSTRUMENTATION. 

a.  General.  The  instrumentation  program  at  Ray  Roberts  Dam  was 
designed  to  monitor  five  basic  areas  which  are  discussed  below.  A  plan 
of  instrumentation  is  shown  on  Plate  57.  The  following  descriptions 
are  taken  from  "Periodic  Inspection  No.  1,  Ray  Roberts  Lake,  July 
1987." 

(1)  Initial  Embankment  and  Closure  Section.  Nineteen 
piezometers  were  installed  to  monitor  pore  pressure  development  in  the 
floodplain  foundation  during  construction  of  the  initial  embankment  and 
closure  section.  Settlement  gages  (12  deep  settlement  plates  and  3 
foundation  surface  settlement  plates)  were  installed  to  monitor 
vertical  movement  of  the  foundation  in  the  floodplain,  and  8  surface 
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Figure  54.  Outlet  works  conduit,  right  side,  looking  upstream. 
Fresh  shale  adjacent  to  conduit. 
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Figure  56.  Outlet  works,  right  side,  looking  upstream 
Fresh  shale  surface. 


CORPS  OF  ENGINEERS 


U.  S.  ARMY 


CORPS  OF  ENGINEERS 


U.  S.  ARMY 


Figure  63.  Stilling  basin.  Spraying  aerospray. 
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reference  marks  were  provided  to  monitor  embankment  movement.  Twelve 
inclinometers  were  installed  to  measure  lateral  displacement  of  the 
foundation  during  construction  of  the  initial  embankment  and  closure 
section.  Of  primary  concern  in  planning  the  instrumentation  program 
was  the  performance  of  the  initial  embankment  which  was  designed  to 
preload  and  consolidate  the  floodplain  soils. 

(2)  Left  Abutment.  Nine  piezometers  were  installed  to  monitor 
potential  seepage  effects  at  the  left  abutment  (the  upper  portion  of 
the  abutment  consists  of  pervious  strata)  including  uplift  pressures 
acting  on  the  downstream  portion  of  the  embankment. 

(3)  Embankment  Underseepage.  Twenty-six  seepage  piezometers 
were  installed  in  the  embankment  foundation  to  monitor  underseepage. 

(4)  Outlet  Works.  To  monitor  movement  of  the  outlet  work 
structure,  reference  pins  were  installed  within  the  conduit,  on  the 
stilling  basin  walls,  and  on  the  service  bridge. 

(5)  Embankment  Crest.  A  set  of  embankment  station  monuments 
has  been  installed  along  the  downstream  side  of  the  crest  to  monitor 
post-construction  settlement. 

b.  Schedule  of  Instrumentation  Reading.  Instrumentation  located 
at  the  project  will  be  read  by  CESWF-ED-G  personnel  according  to  the 
following  schedule,  or  more  frequently,  if  deemed  necessary. 

o  Piezometers  -  quarterly 

o  Inclinometers  -  annually 

o  Seepage  Interceptor  -  monthly  and  when  pool  reaches  580,  590 
600,  and  632.5 
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o  Settlement  Gages  -  quarterly  and  when  pool  reaches  580,  590, 
600,  and  632.5 

o  Outlet  Works  Reference  Pins  -  semiannually 
o  Embankment  Reference  Marks  -  quarterly 

c.  Settlement  Plates  and  Deep  Settlement  Plates.  Settlement 
Plates  SP-1  through  SP-3,  and  deep  settlement  Plates  DSP-1  through 
DSP-12  were  installed  in  the  floodplain  foundation  prior  to  and  during 
initial  embankment  construction  to  monitor  foundation  settlement. 
Settlement  plates  consist  of  a  36-inch  square,  ^-inch  thick  steel  plate 
placed  within  the  foundation  materials  and  welded  to  a  steel  riser  pipe 
extended  through  the  embankment  fill. 

d.  Inclinometers.  1-1  through  1-12  were  installed  within  the 
floodplain  embankment  foundation  prior  to  construction  of  the  initial 
embankment  to  monitor  horizontal  deflection  within  the  foundation.  To 
provide  a  fixed  frame  of  reference,  all  inclinometers  were  anchored  in 
the  primary  clay  shale.  Inclinometers  consist  of  a  3.34-inch  diameter 
grooved  ABS  casing  manufactured  by  Slope  Indicator  Company,  Seattle 
Washington.  Inclinometers  were  extended  through  the  fill  and  steel 
casing. 

e.  Piezometers.  Piezometers  P-1  through  P-43b  have  been  installed 
within  the  embankment  foundation  materials  to  monitor  foundation 
performance  during  construction  and  after  impoundment.  Open  system 
piezometers  utilizing  porous  plastic  tips  as  manufactured  by  Slope 
Indicator  Company,  Seattle  Washington,  were  installed  using  3/8-inch 
diameter  PVC  risers  and  extended  through  the  fill  with  steel  casing. 


Piezometers  P-1  through  P-19  were  installed  within  the  floodplain 
embankment  foundation  prior  to  construction  of  the  initial  embankment 
to  monitor  excess  pore  pressure  development  during  construction.  After 
embankment  completion,  piezometers  P-20  through  P-36  were  installed  on 
the  downstream  toe  and  slope  within  the  sands  and  gravels  overlying  the 
shale.  Piezometers  P-37  through  P-43b  were  installed  after  embankment 
completion,  within  the  sandy  abutment  materials.  All  Piezometers  (P-2Q 
through  P-43b)  will  monitor  seepage  within  the  foundation  materials 
during  and  after  reservoir  filling. 

f.  Surface  Reference  Marks.  Reference  marks  consisting  of  a  brass 
monument,  set  into  a  6-inch  diameter  pipe  filled  with  concrete,  were 
installed  within  the  floodplain  embankment  to  a  depth  of  5  feet  to 
monitor  vertical  movement. 

g.  Reference  Pins.  Reference  pins  were  installed  along  the  outlet 
works  conduit  invert,  stilling  basin  monolith  walls,  and  service 
bridge.  Reference  pins  which  consist  of  bronze  bolts  embedded  in 
concrete  are  used  to  .monitor  vertical  movement  of  the  monolith  or 
slabs,  and  relative  movement  between  monoliths  or  slabs. 

h.  Seepage  Interceptor  System.  A  seepage  interceptor  system  has 
been  installed  within  the  left  abutment  embankment  foundation  to 
collect  underseepage.  The  discharge  is  currently  being  monitored  to 
record  the  normal  ground-water  flow.  Flow  from  the  system  will  be 
monitored,  along  with  piezometers  P-37  through  P-43b,  during 
impoundment  when  the  pool  reaches  elevation  580,  590,  600,  620,  and 


11.  POSSIBLE  FUTURE  PROBLEMS.  At  the  time  foundations  were  approved 
and  the  dam  completed  in  October  1986,  no  potential  for  future  problems 
was  apparent.  The  first  periodic  inspection  was  performed  in  July 
1987.  By  that  time  several  minor  skin  slides  had  occurred  in  the 
spillway  approach  channel  slope.  It  was  concluded  that  this  problem 
could  be  easily  remedied.  Other  minor  problems  are  addressed  in 
"Periodic  Inspection  Report  No.  1,  July  1987."  The  dam  is  considered 
to  be  in  good  general  condition. 

12.  RECORD  OF  FOUNDATION  APPROVAL.  A  record  of  the  date  when  each 
section  of  the  outlet  works  foundation  was  approved  is  shown  on  Plate 
58.  Records  of  approval  of  final  foundation  grades  were  kept  for  all 
foundations  on  which  concrete  was  to  be  placed.  The  foundation  for  the 
emergency  spillway  was  approved  as  a  unit  on  11  February  1984. 
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Figure  70.  Same  as  above. 
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Figure  71.  Discharge  pipes  from  valve  vault. 


Figure  72.  Same  as  above. 
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585.0* 


23.8*  to  41.8*  SHALE,  clayoy 
fine  weathering  atalna  In 
upper  3.0*;  aandy,  laminated; 
email  fossils  thru  out  imV. 

«r«y 


Baaa  of  veatherlnf  at 
29,0'.  Lima  a earn  at 
35.0*  which  la  *0.1  tM 
thick 


369.0' 

567.3' 


41. C 

43.3: 


41.8*  to  43.3*  SAND,  clayey,  L _ 

flm-almoat  aandatona,  d  let  lie  t 
bedding,  fine  to  medium  gyay] 


43.3'  to  60,0'  SHALE,  clayey 
aandy  firm,  to  sodium  hard 
lime  boulder  at  44,8,  vary 
foaallferoua  from  47.0  to  3l(j 
laminated,  4*  aandatona  at 
58.0',  dark  grey 


DRILLING  tOC  ,  juthvettern 

rngnn  *  "  1 

Aubrev  Den  Site 

i 

a  SSSuiSe  MiKr  '  1 

Corpa  of  Engineers _ _ 

*  U'.AMMAwyw 

_ 8A2C-11 

».  IWl  o*  OAlkkl*  ■  .  ,  ,  -  . 

R.  Dunn 

•  OiACCTiOm  OT  Move 

Qiuttcik  Qwqwee —  m.iMmin 

T  TmC«»«HCf  OvIAtyAQlM  7,Q«  ~ 


i  oceTw  baiuh  wto  wore  23.6 
»  TOTAL  Of etWOT  WQit  3076r 


mm 

wftm <*f-i  im-n ff-Wr-r  .srhnf  AS 

fil 

U  M 

■9 

■> 

4 

| 

Start  2"  core  7. 01 

605.2' 

7.0^ 

7.0*  to  14.4’  clay,  a* 

— 

aandy,  firm  to  medium 

- 

very  weathered,  horlzc 

fracture*,  yellow  to  t 

1 

597.8' 

i4.4— 

1 

14.4'  to  15.8  aandatr 

_ 

medium  hard,  fine  to 

396.4' 

i5.8  r 

(rain,  massive,  tan  t 

■ 

15.8*  to  22.5  a hale,  * 

- 

firm  to  medium  hard,  i 

z 

noting  aeamj  of  sand  r 

■ao 

~ 

and  shale,  weathered  t 

- 

gray. 

_ 

■ 

NOTE:  Bate  of  veatl 

589.7' 

J2.3- 

flBI 

zone 

-= 

\ 

- 

\ 

22. S'  to  30.6  shala,  c 

z 

sandy,  firm  laminated, 

— 

marine  foaalla,  dark  t 

HE 

1 

1 

T.  D.  30.6’ 

1 

I 

1 

1836  TAIVICUI  (OlllOli  <*l  OUOUTI 


REC 


350.8' 


T. 


C. 


60.0' 


22-XL 


u.a 


•treieta  Hi 


05  -*2- -0-00*3 
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47.5,  47.9,  48.3,  49.0,  4914, 
51.0,  51.1,  51.4,  51.6,  5314, 
59.7,  63.1,  61.2,  62.0,  62V 
65.0,  66.0,  66.9,  £7.2,  £715, 

71.5,  71.9,  72,9,  74.6,  7419,  75. 
va«  rux"V3d  a,  oontlsuou,  Italic, 


H.I.H.  MC.15 


CUiUI»K«IM  0»  HTIDIKt 


38*5'  to,  44*2* 


Fort  'Jbrih 


oTi«f  8*  aurer 


SA!3)  and  GRAVEL.  (  racotr 
only  traea  in  lottca  of 
can  17.),  locc»a  by  drtl 
action  and  catting  a. 


M3J 


•  -  -  Drill  *4  into  prirary 
naUrial  0  44.2*,  *at,  casl 
to  46,0*.  cleanad  out.  and  r, 
atartad  6»  oora  •  4?.2«  -  - 


SHALE,  all.  to  rwtv-c Ale.  * 
aaodj.  hard  (pan.  /  4.5} 
thin  to  Dodlua  baddad  to  J 
75.1*.  thick-baddad  frees 
75.1  to  88.4,  uajointod 
and  unfActurad,  xarvaaU.  n 
♦4,  grat. 


Saodatona  bada  at  tha  follcvj 
daptost  I  ‘ 

47.5  to  47.8,  48.0  to  4S.E 

48.6  to  48.9,  49.4  to  49.6, 

50.7  to  51.1,  57.3  to  57.lt, 

59.1  to  59.3,  62.8  to  623), 

64.8  to  65.0,  65.6  to  6sl, 
67.4  to  67.6,  70.8  to  703). 
71.3  to  71.5,  73.0  to  733 
74.7  to  74.9,  79.1  to  79.  t, 

81.2  to  81.4.  Mo»t  bods 
vors  soft  tod  cnrbly, 
embed  with  sodsrsto 

anoint  of  fingar  frassinra. 

56.2  to  56.8  -  hlthir  tot  i 
soctlon,  Tory  cslc.  Foi  ] 
mrlor  ood  -  sot  600-15 


fiEisisaUSiisaju. 


88.4'  to  90.0* 

UUST01S,  ill.  sfoOy, 
oodulsr,  fossillf., 
bsrd,  e^y. 


Oirtonsi 

1.  47.2  to  48.0 

2.  43.0  to  49.0 

3.  49.0  to  50.0 

4.  50.0  to  50.6 

5.  50.6  to  51.6 

6.  51.6  to  52.6 

7.  52.6  to  53.6 

8.  53.6  to  54.6 

9.  54.8  to  55.5 
10.  55.?  to  56.5 
U.  56.5  to  57.3 

12.  57.3  to  58.2 

13.  58.2  to  59.1 
U.  59.1  to  59.9 

15.  60.0  to  61.0 

16.  61.0  to  61.9 

17.  61.9  to  62.7 

18.  ,62.9  to  63.9 

19.  63.9  to  65.0 

20.  65.0  to  66.0 

21.  66.0  to  66.9 

22.  67,2  to  68.1 

23.  68.1  to  69.0 

24.  69,0  to  69.9 


Anfcrsy  Ota  Stt.  Co.  1 


25. 

69.9  to  70.7 

26. 

70.9  to  71.8 

27. 

71.8  to  72.9 

28. 

73.2  to  74.2 

29. 

74.2  to  75.1 

30. 

75.1  to  76.1 

31. 

76,1  to  77.1 

32. 

77.1  to  78.1 

33. 

78.1  to  79.1 

34. 

79.1  to  60.0 

35. 

80.0  to  81.0 

|36. 

81,0  to  82.0 

37. 

82,0  to  82.8 

33. 

82.8  to  83.0 

39. 

83.8  to  84.8 

40. 

84.8  to  65.8 

41. 

85.8  to  86.8 

42. 

86.8  to  87.4 

43. 

87.4  to  88.2 

44. 

88,2  to  68,9 

45, 

.  88,9  to  89.9 

i.i_M  mui  i  i  1 1 1 1  iiiUJiTQ.  lit  U  i  il  !l  t  i  1 » 1  .i-fH  (  4l„T.V  * 


Halt  H»  6DC-15 


-Sffiifcgikra. 


£*  2  WtM 


Fort  Worth 

*  ntc  *.©  MX  o*  m  S*  aurer.6*  d,b»„  6* 

TT  ©Aiuii  ewev^TI^L  Iwjt*  jHW«»  cirbplcy  g“ 


"4  To.  1 


timers 


il  *  6tlli»IATlC>.  ©»  t>«IV 

FUllng  1500 _ 


i|  t©t*l  ao  ©»  ©v I *< 


6DC-15 


M  16 


it  tom  >h»««  »M  wm 


i»-  tWlv*Tl©a  ««0©a©  ■*» «■ 


>«•<  «a*M  tear 


li  OATt  MHt 


21  s<pt.  a  n  I 


jajL. 


22.5 

H5I7P 


it  nimionto>o»Hou  $ $8.48 

||  TQX«L  c©*£  ■  tco» t^y^Q^~>o*tao 


Ck«uirrc*ticM< «»  lATimui'  7 


t  fool 


M,  -H-  toM.  ./ 

■*.  «i,Hn ^atlMaa# 


0.0*  to  33.7* 


CLAT,  calc,,  til,  wist 
6,7',  *rita  gradual  noli 
increase  vith  depth,  1 
to  5.7'  vith  strength 
decreasing  vith  depth 
(  N)U  poDetrcaeter  te; 
la  rcearts  coition), 
to  tan. 


to 

i  tur* 
ht  rd 


JrJwa 


34.7*  to  38.7*  -  no 
re co re  17  except  fpr 
•  fine  to  r»d.  grained 
Send  firo  38.2*  to  33.71 
loose,  trace  clay,  grey 

■  -  -  Drilled  Into  primary 
na to rial  «  33.7*,  set  cask* 
to  40.0*.  dttnod  out,  top 
•texted  o"  core  •  40.7* 


flo.l 


40,7*  to  61,2* 

SEALE,  sli.  to  non-calc., 
sandy,  hard  (pen,  /  4.5 
*edlvBS  to  thin-bedded, 
unjoin  tod  and  unfracturfj 
•d  (except  where  noted) 
unveathered,  eray. 


■kf.z. 


Sgdlneptarr  featurest 

Sandstone  at  the  following] 
dopthsj 


Uq.2. 


42.6  to  43.3  -  laalnatodl 
•x*ly,  ?5Jt  f i« six*, 
cruably. 


43.3  to  44.0  **  *oatteredj 
concretions. 

53.2  to  53.4  -  lttiattei 
•Uly,  sll.  fissile! 
55.0  to  -56.1  -  laalnaUfi, 
ehaly,  all.  fissile* 


£50. 


£12 


48.5  to  49.1  -  MAly  fo» 

(broktr.  ihdla),  ole,1 

potiia.  Mrkar  bid 

T.O.  -  41.2'  - 


kUlf. 


ili. 


2C 


1.  After  cccplatico.  c  31 
mo  >iulled,  and  Hole  vs 
balled  to  55.0*.  Wet  i 
check  after  24  hrs.  v  3 
24.0*. 


2.  Jam 
1*  0.0  to  ?.7 
Jar  woples  taken  fro] 
Denison  bb*l  shoe  exe] 
where  noted  by  a ft 
asterisk. 


3*  Denison  cans 

. 

~ 

tVoth  Fenc.  tj 

1.  2.7  -  4.7 

4.5 

2;  4.7  -  6.7 

4.25 

I 

3.  6.7  -  8.7 

4.5 

— 

4.  8.7  -  10.7 

4.25 

- 

5.  10.7  -  12,7 

■ 

Z 

6.  12.7  -  14.7 

• 

— 

7.  14.7  -  16.7 

3.75 

8.  16.7  -  18.7 

■ 

z 

9.  18.7  -  20.7 

1 

~ 

10.  20.7  -  22.7 

■ 

- 

11.  22.7  -  24.7 

3.0 

12.  24.7  -  26.7 

■ 

” 

13.  26.7  -  28.7 

a 

- 

14.  28.7  -  30.7 

2.75 

I 

•T15.  30.7  -  32.7 

1.75 

“ 

16.  32.7  -  34.7 

1.75 

z 

ItoUl  C»n  K  - 

saaplf 

~ 

slipped  cut  on  initial 
retrieve  and  was  rrp 
core  red  on  feoond 
atteapt. 

Can  H5  -  poor  f 
recovery.  Lost  1.0J 

Cartons i 

i;  a.i  to  41.9 

2.  47.5  to  48.5 

3.  52.2  to  53.2 

4.  53.8  to  57.7 
5*  53.6  to  59.5 


5*  S*  casing  set  to  40{1*. 

6.  Drilling  sstheds: 

1.  0.0  to  2.7  -  8*  auirr 

2.  2.7  to  40.7  -  d.  bpl*. 

3.  40.7  to  61,2  -  6»  dor* 


SlTittol  fgiturgflt  t 


In  the  upper  10ft.,  corep” 
m«j  to  hate  a  slight  p 
dip  (spprox.  5*). 

0*2*  fracture  vith  poorli^ 
forrod  all  deans  ides  at  YZ. 
56.4'. 


See  600.14,  56.2  to  5&8 


REC"nr  OhAWN  ,-vrt.^*’.  mjiLr 


□ 

L 

L. 

sn. 

Oc  *«c 

act. on 

0*»( 

OfSC«'**iON  0*  “fw.Si^N 

U.S.ARMY  ENGINEER  OI8TRICT.  FORT  WORTH 
co«po  or  cnoincews 
_  soar  woarM.xcaas 


RAY  ROBERTS  LAKE 

ELM  FORK  .TRINITY  RIVER,  TEXAS 

EMBANKMENT  .SPILLWAY  AND 
OUTLET  WORKS 
LOGS  OF  BORINGS 
6  DC- 14  AND  6  DC  -15 _ 

I  mvimiox  wa  0tc«u-g2.e  C6£6  Imit  mak.i'iM 


CWlNU* 


C0HT.1CI  HO  CJOl.J- 5  2.  •  (.•(< 
"5u«ihC  HjCetS  p 


* 


MJ 
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WMMiti  M>  pAUlO?  •*  £•  r  0*?> 


0,0 1  t o  5,5* 

SAID,  fine-grained,  clay* 
bard,  til,  do  lit,  brown 


5.5*  to  22.0 1 

CLAT,  «*Ddy,  notKcalc., 
no  1st,  hard,  Dottlad  UnUsd 
p»y. 


•  14*7'  -  inert* m  An 
noiaturo  oonttnt  t 
base  of  overburden 


fro*  1$.7«  to  22.0'  - 
calc. 


22.0'  to  23.5* 

CLAT,  calc.,  v/  acattered 
gravel  «nd  vell-rounded 
•lit stone  ooncrttlent,  It- 

aolst,  cedlun  to  itlff, 
t*n. 

\  -  -  Angered  Into  prlmry 

utarlil  •  23. 51,  Mt  otii 
to  25,0',  cleaned  out,  tnd 
•tar ted  b"  core  •  26.5'  -  . 

26.2'  to  50.0*  ’  ; 

SHALE,  sandy,  rxo-olc., 
hard  (penetrcoeUr  /  4*5 
thlx>-bedied,  fosatlif., 
unjoin  tod  and  unfractu 
to  T.D.,  um/eathered,  , 


1.  After  ood 
b^le  v»b  w 
*5.o'  with; 
puU«d.  2l' 

<*•<*  _ { 


Jart  f 
A*  0*0  to  T 


3,  Denison  <a  ■ 
1*  2.7  to  t  • 

2.  4*7  to 

3.  6.7  to  t . 

4.  S.7  to  • 
5*  10.7  to 

6.  12.7  to 

7.  14.7  to 

8.  16.7  to 

9.  18.7  to 
10.  20.7  to 

Itote*  Jar  wmi 
fren  shoe  aft 
aazrplo  deptli 


Cartons i 

1.  27.4  tc 

2.  31.6  to 

3.  38.8  tc 

4.  43.8  to 

5.  49.0  to 


Shale  veati 
24*9'.  I 


6.  8*  casing  j 
25.0'.  * 


7.  Drilling 

1.  0.6  to  2, 

2.  2.7  to  22 
3*  22.7  to  2 
4.  26.2  to  5 


Sandstone  concretions  avg# 
0.1'  In  thlclneis  at  the 
following  depths'  28.5% 
29.3*#  30.3'#  31.2»#  ?7.9. 


Shale  j  sandstone  beds  at 
tbs  following  depths' 

27.0  to  27.4  -  lttlnste 
36.8  to  37.1  -  9 

42.0  to  42.9  -  *  ud 

all.  fiisils.  Zoos 
badly  u*<d»d  bjr  core 
bfal.  action. 


T.D.  -  50.0 »  - 


ORILLINCLOC  ,  Southwestern 
1  U®U4* - - “ - 


Aubrey  Do*  Sit*  lb.  1 

ttr&izzszzzttzss — 


orm  i  -  -  - 


I  C*'VK-4  *e«<»c*  „  , 

Corps  of  Engineers 

»  "iit  *1  !*•  MM*  W  tlfllT 


prsi^nnaBirrBiws1^  u  txxc 


»  »  To~»  t»i^v  t* 

_ SchocmoTsr 

oi.tctio.  0»  »«.* 


6DC-17 


.  •«•  »o*w  t|«t 


[*.  ot»rMO«it.uo  into  mock  26,5~ 
|*  tOT*V  CI^Tn  Of  »ovt  TOT 


■m- 


n«v*»icw]  oimhIkcinoJ 


t».o: 


lojn 


-jmi 


WAz 


50.Q. 


m 


"TT'^rt '*rth 


H.I.H.-  6SC~17 

— pstn  j. 


[*«  ««*»!■  »v-.t«t6«*  *e«tl  " 


10 


H  17  S«pt.  71  I  »  S«pt.  71 


11  TC>  0*  "CVt 


UnM 

33 


gj  .»co»t«,'_>or^,it»a 

1  ,,c*»7A4j 


.  1W- 


44 


0.0«  to  5.5' 

SAKD,  flne-gnlntd,  c1*j»tL 
bard,  *11.  aoist,  brova^ 


5.5'  to  22.0* 

CUT,  sandy,  non-calc.,  •: 
colst,  hard,  aottlsd  tan 


•  14*7*  -  lncrsses  la 
moisture  oonUnt  tj 
base  of  oTerburden 


fraa  40,7'  to  22,0*  - 
calc. 


22.0*  to  23.5* 

CUT,  calc.,  v/  »c*tUred| 
grarel  tod  vell-roumJad 
•11 to tone  cone rat lor a, 
moist,  neditn  to  stiff, 

tan. 


\2t£ 


"CJ^A 

j,,4 


-  -  Augored  into  primary  I  P\  . 
material  •  23.5',  sat  cssiM£zJ*£*J 
to  25.0 cleaned  out,  tndf 
a  tar  tad  6*  core  •  26Jz»  - 


26.2'  to  50.0* 

SHALE,  sandy,  non-calc., 
hard  (psnstrcneUr  /  4.5 v, 
thin-bedied,  fosslllf., 
unjoin  tad  and  unfracturej 
to  T.D.,  usvaatherod,  gr*: 


Sandstone  ooncretlocs  erg, 
0.1*  in  thicksets  at  the 
follcvlng  depths i  23.5', 
29.3',  30.3%  31.2%  37.9. 

Staloy  sandstone  beds  st 
the  following  depths! 


27.0  to  27,4  -  laminate* 
36.8  to  37a  -  " 

42.0  to  42,9  -  *  an! 

all.  fl sails*  Zoas 
badly  washed  by  core! 
bhl,  action. 


T.D.  -  50,0*  . 


-<MI 

•ar 


I**J 

<5 


hiiv. 


7<r, 

O.U 

uL| 

L 

0-0 

lUL 


L 

0.0 

bs.z 


l. 

so 

SSJL 


/ 


Jl9 


Ul£_! 


3 

Jaz. 


fc-d 


MM. 

1,  AfUr  completion, 
bolt  mi  bailed  to 
45.0'  with  casing* 
pulled,  24  hour 
chads  - 


2,  Jars 

A,  0.0  to  2^7 


3,  Denison  cansx 
1.  2.7  to  4.7 

4.7  to  6.7 

6.7  to  8.7 

8.7  to  10.7 . 

10.7  to  12.7 

12.7  to  14.7 

14.7  to  16.7 

16.7  to  18.7 

18.7  to  20.7 

20.7  to  22.7 


2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 


Octet  Jar  eaaplss  taken 
frm  shoe  at  each 
sample  depth. 


Cartons! 

1*  27.4  to  28.4 

2.  31.6  to  32.6 

3.  33.8  to  39.7 

4.  43.8  to  44.5 

5.  49.0  to  50.0 


Shale  weathered  to 
24.9'. 


8*  oaslng  set  to 
25.0'.  • 


7.  Drilling  methods! 

1,  Qj!)  to  2.7  -  augarC 

2,  2.7  to  22.7  -  d.  bfcl. 

3.  22.7  to  26.2  -  eugfcf 

4.  26.2  to  50.0  -  6*  . 


o’.’3*iwvU 
Q^.f*ncik  Qi»u>.i«  . 


u.ev»tiowl  ot»r*t  Ltet.ol 


drilling  lo^** 


S~A/h 


C«'VW»*6 

sifSd 


;.r  t  a  PT 


■  Oil  aj  ’A,  h 

‘  Hi 

To 


.  ...» tut 


rwictiioy  ovtMu.oi.  /R  2 


ecaTwo«»iwice«NToocc*  /  /  t> * 


*0**1  0C>Tw  e»  -oyc  3o.o' 


W7£.?/\)8.C3- 


Hal.  tUj*J)CLz/£ 
-UM 


_i£_ 


tot.l  .gw.i.  co*t  ea*ai  _ 

[l|  UCyU)0.t«M«OMUy^  'TcC/MO 


o.ttNQtt  |  7  <?£>r.  7/.  JL&JiZ-jA 


t^Cv.TIQ.  TQ.  Of  -OH  // _ 

i.  tot. t  coot 


I*  »*C"jSTW"«  o 

—Jew 

1/7  t«8«l 
«ICOV* 
Cs  MT 


°~c. -T...  ^,a', 

-  2Q?Y:  S/t-rz. 

x*J&,  ££/.  Mo/srjf 

AWr*  f  bs/%' 

L.o-^C.C'tr  m 
Cl/ty:  *>/  -r*Ac&  •+  frvA 
t  s^r,  m,  ca*m»j  tr*/Sr,  I 
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0«0‘  to  15.O' 

CUT,  soxalc.,  roist,  | 
f^lff  to  hard,  all*  aandJ 
tar.  2 M  5r*y.  * 


15.0*  to  22.0*  * 

CRA72X*  (n«.  sido  1"), 
clayc7,  all,  sandy,  sM, 
deeso,  tac* 


-  -  FI  oh tail  drilled  Into 
prirar7  eatorial  at  72.0* 
act  caalr;,  and  started 
4"  ooro  »?  22.0'  -  -  - 


22.0*  to  43.0* 

S2AL2,  all.  calc*,  -cs.  to 
■.  hard,  nodita  be-l'ed,  l 
vnjoir.ted  :r4  uafracturea 
tan  to  cray*  * 


SAroOCOTS,  nH.  c=«n' 
Q.  hard,  at  the  foil* 
depths: 

25.8*  to  25.1* 

27.0*  to  27.3' 

53.C*  to  33.9' 

34.0*  to  34.5' 

35.1»  to  35.3' 


ussrars,  very  fossl 
o.  hard,  froa^1.5» 
to  31.6*. 
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1.  tfttr  ccrpletlon,  h< 
eas  ballc-l  to  13.0*,  ■ 
3"  X.O.  plastic  pipe 
•as  placM  to  T.D. 


2*  Jars: 

A.  0.0  to  1.0 

l»  2.5  to  3.5 

C.  5.0  to  6.0 

D.  10.0  to  11.0 

E.  15.0  to  15.6 
Jar  aarples  rere  taker 
fros  selected  oontlrr.'T.] 
ahelby  tube  sasples  to 
15.6*. 


I.  Cortona: 

1.  24.5  to  25.5 
2..  30.5  to  31.5 

3.  35.3  to  37.3 

4.  41.0  to  42.0 


4.  Jeathared  to  C7.6* 


5.  rishtail  drillei 
froa  15.6  to  22. 0. 

*  Subsequent  «xploraCi4i 
suggests  that**  portion! 
of  the  interval  b*tu«enf 
13.0  and  22.0  feet  Is 
couposed  of  the  followl^jr 
limestone,  hsrd,  *  P 
bssslve.  vssth. *,  vhltf 
sad  yetlow.orovn. 
fosslllferous. 
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OUTLET  WORKS 
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30. 6'-S0.0' 

SHALE.  Soft-Mod.  Hard, 
Unweath. ,  Cray-Dark 
Gray,  Thin-Bedded  to 
Massive,  Non-Jolnted, 
Often  Sandy,  w/Numerous 
Sand  Pockets  and  Lenses. 
32.3'  to  32.4',  Sandstone, 

M.  -Hard,  Cry. ,  Lam.,W. 
'45. 0'-45.3',  Limestone, 
Gray,  Hard,  FosslUferous, 
Oolitic. 

Sand  Pockets  and  Lenses, 
Gray,  Med. -Fine-Grained, 
Friabte,  Soft-Mod.  Hard 
at:  31.5-31.7,  31.9- 

32.1,  32.4-32.6,  40.0- 

40.5,  40.9-41.0,  41.7- 

42.1,  42.4-42.5,  43.8- 

44.2,  44.6-45.0,  46.3- 

46.5,  46.8-47.0. 
48.0'-50.0J  Sandstone, 
Mod.  Hard,  Well- 
Cemented,  Gray. 

SO.O'-SO.O' 

SHALE.  Moderately  Hard, 
Unweathered,  Dark  Gray 
to  B'.ack,  Laminated, 

Non- Jointed,  w/ Numerous 
Sand  Pockets  and  Lenses. 
53.5'-55.0',  Sandstone, 
Hard,  Fine -Med.  -Grained, 
Well-Cemented,  Gray. 

Sand  Pockets  and  Lenses, 
Gray^Ced.  -Fine-Grained, 
Friable,  So  ft -Med.  Hard, 
at:  55.0-55.9,  56.1- 


R-l 

90%  Box 
1 


86%  Box 
55.0  4 


86%  Box 

n  ^ 


58.5,  67.2-71.3. 

64.4'-65.0',  FosslUferous 
Zone,  Hard,  Calcareous. 

79.3'-79.5‘,  Sandstone, 
Mod.  Hard,  Gray,  Fine- 
Med.  -Grained,  WeB- 
-  Cemented  *" 

80.  O' -96. 3' 

SHALE.  Mod.  Hard-Hard, 
Unweath. ,  Very  Dark  Gray 
to  Stack,  Massive,  Non- 
Jolnted. 

82. 1',  Numerous  Silts  tone 
Nodules,  Tan, Very  Hard. 


3.  10.0M1.0* 

4.  14.0'-15.0' 

5.  18.0M9.0' 

6.  22.0'-23.0* 

7.  26.0'-27.0* 

8.  30.0'-31.0' 

WRAP  SAMPLES 


-  4. 

4.  4.  5'-  6.0' 

5.  7.0'-  8.5' 

6.  8.5'-10.0' 

7.  11. 0'-12.  5* 

8.  12. 5'- 14. O' 

9.  15.0'- 16.  5* 

10.  16. 5'-18.0' 

11.  19.0'-20.0' 

12.  20.0'- 21.0* 

13.  21.0'-22.0' 

14.  23.0'-24.0' 

15.  24.C-25. 0* 

16.  25. 0'-26.0' 

17.  27.0'-28.0' 
Moist  at  18.0'-22.5« . 
Wet  at  22. 5'-30. 6* 

Set  Tub  at  28.  O' and 
Cleaned  Hole  to  30.  O' 
3"  Shelby  Tube  Sampl 
30.0'-31.0' 

(Continued)  — - 

Be^an  Coring  w/4" 
bbl.  at  31.0'.  ' 

CARTON  SAMPLES 


1.  33.6'-34, 5 

2.  36.7’-37.7 

3.  40.9'-4l.8 

4.  45.6'-46. 5 

5.  49.1'-49.7 

6.  50,7'-51.5 

7.  57.3'-57.8 

8.  6l.2'-6l.7 

9.  67.8'-68, 7 

10.  70.  O' -70. 9 

11.  77.0'-77. 9 
12-  83.6'-84.5 

13.  85,0'-85.9 

14.  90.0'-90.9 

15.  93.4'-94.3 

16.  98.0'-98.9 

BOXES 


1.  31,0'-36.7' 

2.  36.7'-43.5' 

3.  43. 5'-49.  i' 

4.  49.  l'-56.6' 

5.  J56.6'-64.4' 

6.  64.4'-71.3' 

7.  71.3'-77.9»  - 

8.  77,9'-82.8' 

9.  82. 8'-90.9'  “ 

10.  90.9'-96.3' 

11.  96.3'-100.0'  “ 


Southwestern 


I  13.01  | 

I  R-H  Box 


96. 3'-100.  O' 

LIMESTONE.  Cray,  Hard, 
Unweathe  red 

Total  Depth  «  100.  O' 
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30.6*-50.0'  , 

SHALE,  Soft-Mod.  Hard,  < 

Unweath.  f  Gray-Dark 
Cray,  Thin-Bedded  to 
Massive,  Non-Jolnted, 

Often  Sandy,  w/Numerous 
Sand  Pockets  and  Lenses. 
32.3*  to  32.4",  Sandstone, 

M.  -Hard,  Cry.,  Um.,W.. 
45,0'-45.3',  Limestone, 
Gray,  Hard,  Fossltlferous, 
Oolitic. 

Sand  Pockets  and  Lenses, 
Cray,  Med.  -Fine -Grained, 
Friable,  Soft-Mod.  Hard 
at:  31,5-31.7,  31.9- 

32.1,  32.4-32.6,  40.0- 

40.5,  40.9-41.0,  41.7- 

42.1,  42.4-42.5,  43.8- 

44.2,  44.6-45.0,  46.3- 

46.5.  46.8-47.0. 
48.0'-50.0J  Sandstone, 

Mod.  Hard,  Well- 
Cemented,  Cray. 

50.0'-80.0' 

SHALE,  Mode rately  Hard, 
Unweathe  fed,  Dark  Cray 
to  Black,  Laminated, 
Non-Jolnted,  w/ Numerous 
Sand  Pockets  and  Lenses. 
53.5*-55.0',  Sandstone, 
Hard,  Flne-Med.  -Grained, 
Well-Cemented,  Cray. 

Sand  Pockets  and  Lenses, 
Gray,Med.  -Fine-Grained, 
Friable,  Soft- Med,  Hard, 
at:  55.0-55.9,  56.1- 

56.2,  56.9-57.4,  58.1- 
5**5,  6^2-71*3, 
64.4'-6S.O',  FosslUferoos 
Zone,  Hard,  Calcareous. 

79.3, -79.5l,  Sandstone, 

Mod.  Hard,  Gray,  Flne- 
Med.  -Grained,  WeB- 
Cemented  “ 

80,0'-96.3* 

SHALE,  Mod.  Hard-Hard, 
Unweath.,  Very  Dark  Gray 
to  Black,  Massive,  Non- 
Jolnted. 

82. 1',  Numerous  Silts  tone 
Nodules,  Tan,Yery Hard. 


R-4  Box 


86%  Box 
«  *  * 


2.  6.0'-  7.0* 

3.  lO.O'-ll.O' 

4.  14.0M5.0' 

5.  18.0M9.0* 

6.  22.0'-23.0' 

7.  26. 0'-27.0' 

8.  30.0'- 31. O' 

WRAP  SAMPLES 


-  4. 

-  6. 

5.  7. O'-  8.5' 

6.  8. 5'-10.0' 

7.  il.0*-12. S* 

8.  12.5'-14.0' 

9.  15.0'-16. 5' 

10.  16.5'-I8.0' 

11.  19.C-20.0’ 

12.  20.0*-21.0' 

13.  21,0'-22.0' 

14.  23.0‘-24.0' 

15.  24,0'-25.0' 

16.  25.0'-26.0' 

17.  27. 0'-28.0' 
Moist  at  18.0'-22. 5* 
Wet  at  22. 5‘-30. 6' 
Set  Tub  at  28.  O' and 
Cleaned  Hole  to  30.0' 
3"  Shelby  Tube  Sampl 
30.0*-31.  O' 

(Continued) _ „ 

Began  Coring  w/4" 
bbl.  at  31. 01.  * 

CARTON  SAMPLES 


1.  33.6'-34.5 

2.  36.7'-37.7 

3.  40.9'-41.8 

4.  45.6'-46.5 

5.  49.  l*-49.7 

6.  50.7'-51,5 

7.  57. 3’-57.8 

8.  61.2*  -61. 7 

9.  67. 8'-68.7 

10.  70,0'-70.9 

11.  77.0'-77.9 

12.  83.6'-84.5 

13.  85.0'-85.9 

14.  90.C-90.9 

15.  93.4'-94.3 

16.  98.0'-98.9 
BOXES 


1.  31.0'- 36.7' 

2.  36.7,-43.5‘ 

3.  43, 5*— 49*  1* 

4.  49. 1,-56*6I 

5.  ^6.6'-64.4* 

6.  64.4,-71.3‘ 

7.  71. 3' -77. 9'  - 

8.  77. 9' -82. 8' 

9.  82.8'-90.9'  r 

0.  90,  7!-70,  3‘ 

I.  96.3MOO.O'  “ 


Note  1:  n 

Soils  Logged  By:  -E 
A.  J.  Simpson,  ^ 
Trinity  Engineering— 
Testing  Corporation;: 

Primary  Logged  By:  : 
Marr  andMarple,  “ 
Corps  of  Engineers,  2 
Fort  Worth  District  “ 

Note  2:  -2 

Installed  2"  Plastic  Z 
Pipe  from  581.34  -- 

to  for  ground 2 

water  observations.— 


RECORD  DRAWING-WORK  AS  BUILT 


action  j  part  \  _  __  _ 

US.  ARMY  ENGINEER  OISTRICT.  FORT  WORTH 
co«ee  or  cnojnccro  ' 
roar  »o*th,  mas 

RAY  ROBERTS  LAKE 

ELM  FORK  .TRINITY  RIVER,  TEXAS 

EMBANKMENT, SPILLWAY  AND 
OUTLET  WORKS 
LOGS  OF  BORINGS 
6A4C-20.6A4C-2I,  AND  3S4C-21A 

~  I  IWJTMIWI  HO  0»ew«3-e2-6^C£5|oMl.MAR„rf£2. 


ICOXT.ICT  W.  0»CW»5-?i.C-<3l3«3 


TO  ACCOMPANY  FOUNDATION  REPORT 


CONIftACT  no  OXcHo3  -  •iL'CC'Ti 


0.0*  to  2.6* 

SAHD,  all,  clayey,  fine  t<± 
ued.  grained,  sli.  *oi»t, 
brown. 


CUT,  sandy,  coist,  nediua 
red  to  tan. 

0.0*  to  10.0* 

CWT-^ALS,  calc.,  coist, 
•tiff,  ten.  .  , 

-  -  Start  6"  core  O  10.0*  - 


CUr-dULB,  calc,  highly 
jointed,  o.  hard,  nuner 
rootlets,  open,  highly- 
stained  joint  froo  14.1 
to  15.3,  ten  end  grey.  - 

-  -  Tr&nsitiooAl  weathering 
contact  Q  19.0*  -  -  - 

19.0*  to  J6.9« 

Sii»L2,  calc.,  jointed  end 
stained  to  22.6*,  thle 
bedded,  fossilif. ,  grey 


1*  After  completion,  bo 
was  bailed  to  45.0*  an 
2j*  I.D.  perforated  pi 
pipe  was  pieced  in  hoi 


2.  Jarst 

A.  0.0  to  2.6 

B.  2.6  to  6.5 

C.  6.5  to  8.0 

D.  8.0  to  9.0 
5.  9.0  to  10,0 


3*  Cartons t 

1.  10.0  to  11,0 

2.  17.2  to  18.2 

3.  22.6  to  23,6 

4.  27.7  to  28.7 

5.  38.4  to  39.4 

6.  45.2  to  46.2 


leathered  to  19.0* 


5.  Base  of  jointing  at 
22.6*. 


3  0.6  -  beeooes  aolst. 

3  1.7*  -  beccoea  atl((, 
veil  consolidated,  (at 
3  5.3'  -  becomes  gravelly 
Hue  stone,  hard,  oax 
size  1";  lean,  with 
color  change. 

Yellowish  brovn. 

3  13.6*  -  becooei  very 
lean  vlth  wore  aand  (Inca 


.nil  •  hard,  4  & 

angular  liweato. 
alze  1-1/2";  aan  *  * 

coarse;  alley;  ®ot» ..  <- 
brovn.  gray,  &  yalloviah. 
brovn 

-Start  4"  core  at  20.0*  — 
20.0'  to  69.2 


'  19.0*  to  30.9*  -  a.  hzf 


30.9*  to  #.9*  -  nunen 
nodular  MISSIONS 
pieces,  hard. 


■  -  Transitional  contact 

*  35.9* - -  - 


#.9*  to  43.6*  . 

USaSTOr.'S  -  - 

36.9*  to  42.1*  -  bard  ■ 
fosslllf.,  ehalcy,  gray 


SHALE.  ao(t  -  wodarately 
hard,  aolst,  lntarb«dd«d 
with  acatterad,  thin 
aandatone  acam. 

floxJL 

20,0* -  2500'-  Sox 

Wetthared,  oxide  atatna, 
yellov-brovn’6  .gray. 

24 . 6' -24 . 8 1 -SANDSTONE , 


fine,  argillaceous,., 
Boderately  eeaented. 

2S.Q.».}'  -  Pr.Jo. 
dark  gray  vich  ®#l1 

oxide  staining  Halted 
to  Bedding  Hanes. 

28.2-29.6*  -  roaaiUftroui 

29.6- 29.8*  -  Sandstone 

32.6- 33. 2* -  Sandstone 


*  42.1*  to  43.6*  -  sandy,  I 

fosslllf.,  sh&ley,  HARdJ 

Kray,  X 


43.6*  to  47.2* 

SHAtB,  calc.,  a.  bard, 
scattered  ZJlIEOTOhE  con¬ 
cretions,  gray.  1*0 

43.6'  to  43.8*  SXLTSTONE, 

».  hard,  tan. 

47.2*  to  48.5* 

'  BO  RSC07EBT  ' 


D.  48.5' 


lean,  aandy-fine; 
dry. 

become a  aolit. 

-  becocea  stiff. 

conaolidated,  fat 

-  becooea  ftavelly 
(one,  hard,  cax 
1M;  lean,  with 

change, 
tftsh  brovn. 

-  becocea  very  ' 
;h  sore  land  fine* 


A  -  O'.O?  to  1*0* 

l  «  3.0’  to  4. O' 

C  -  6.0'  to  7.0' 

D  -  9.0'  to  10.0' 

E  -12.0'  to  13.0' 
r  -15.0'  to  16.0' 
C  -18. O'  to  19.5* 

CAATOM  SAKmS 


1  -  22.3'  to  23.3' 

2  -  29.4'  to  30.4' 

3  -  34.0*  to  35.0' 
*4  -  36.4*  to  37.4 

5  -  46.9'  to  47.9 

6  -  49.0'  to  49.8 

7  -  32.0'  CO  33.0' 

8  -  58.8'  CO  59.8* 


33.3'-69.2'  Unveathered, 
dark  fray*  noderacely 
hard. 

36.5'-36.8'  -  SAKDST0KE, 
moderately  hard,  sod- 
erately  ceiMinted,  very 
flfloe,  thinly  bedded, 
llfht  fray-tan.  a0V s 

37.3-37.4_i  -  Foatlllfecoui 


46.7- 47.4'  -  SANDSTONE 

47.9-48.4 '  •  " 

50.4-30.6'  -  " 

53.3- 54.2'  - 

54.6- 54.9J  - 

55.3- 55.4’  - 

56.4- 56.5*  - 

57.8- 58.1*  -  " 

58.2-58.7'  - 

61.4- 61.6'  -  " 

62.9- 64.4*  -  *  8CH 

64.4- 64.9'  -  Poaall-ttA  (. 

Her  out 

66.6166.9'--  SANDSTONE 
67.0-67.6'  -  " 

67.6- 68.0'  - 

68.5- 68.7*  -  " 


Until t  -fo  oi/i  // 1 
CorJr*  Se*s!n 
Jos  l*.it  to* if  Jttlt 
c fijL  A>  frtjrfifiJtf.m 


hard,  rounded  & 
Use  a  tone;  wx 
/2";  aandy-f ln«  Co 
alltyj  nettled- 
ray,  6  yellovlah- 

"  core  at  20.0'  — 


jft  -  moderately 
*t,  interbedded 
ittred,  thin 

{  aeaaa. 

6o>  I 

i00'-  Iua2. 

red,  oxide  trains, 
brovn’ 6 .gray. 

14 , 8  *  -S ANDSTOKt . 
rjlllac«oua,n  ' 
ely  cenented. 

11  -  fr«do«  J-  , 
ay  vtth  ®'"1 

CalnlCf  United  | 
lnj  Planet. 

.6*  -  Foaalllferoui 
■8'  -  Sandatone 
3.2'-  Sandatone 


PENTROKETC*  BLOC.* S 

13.6’  to  14.1*  -  43 
14. 1'  Co  15.1*  -  72 

Sec  cae Inf  to  20.0* 
end  etarted  corinf 
at  ChaC  dapth. 


TD  7'JlO  ’ 


UlVATtOK 

”T\ 

1KAINO 

CLAMl»*AT!0-  0*  MAtMlAU 

M^COV. 

*0*  c* 

i**n« 

*o. 

i 

ftV#TW  *— >  *•!  W 

1 

'TO'd 

1 

z 

Unvt.thtrtd, 

MU- 

• 

2 

1 

• 

dick  gr*y,  ■odirxtely 
hint. 

l-i.o 

l 

1 

34.3’-36.»‘  -  SAKTSTOXt. 
■odcritcly  hird,  »od- 
*rit«ly  e^tMntid,  very 
5,'fto*,  thinly  beddid, 

U|ht  ifiy-tm.  «0iS 

37.3-37.4*  -  FoiiLUfiroui 

MLS. 

Zm 

- 

G-03 

c 

“ 

— 

46.7-47.4*  -  SANDSTONE 
47.9-48.4*  -  M 

z 

- 

50.4-50.6’  -  H 

6 

” 

ivy-; 

53.5- 54.2*  -  " 

54.6- 54.9*  -  * 

55.3- 55.4*  - 

56.4- 56.5'  - 

57.6- 58.1*  -  M 

ASLS. 

L-0.9 

■ 

l 

7 

Untile  ■/.  oLfou i 
Caries  So*** ft  i 

Sic-  Uif  to'  if  liU 

JoL  f&  /cCj*trt/firr\ 
*>f  Urtc 

” 

i 

58.2-58.7*  -  M 

61.4- 61.6*  -  H 

62.9-64.4*  -  ?  8C11 

64.4- 64.9*  -  Voilll-iCA  4 
tferoui 

66.6166.9'--  SANDSTONE 
67.0-67.6*  -  M 

67.6-68.0'  -  M 

68.5- 68.7'  -  H 

ss* 

: 

- 

i 

00.1 

Zm 

- 

8 

- 

&4\1 

LIS. 

L-O.L 

Z 

7. 

-i 

C<.f 
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■ 
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RECORD  DRAWING-WORK  AS  BUILT 


^~s>- 


»TIQN  or  NfVmON 


U.6.ARMV  ENGINEER  DISTRICT,  FORT  WORTH 
CCr*r*  OP  CNOlN CC«3 
FONT  VOATH.UxAS 


»  r*« 


RAY  ROBERTS  LAKE 

ELM  FORK  .TRINITY  RIVER,  TEXAS 

EMBANKMENT, SPILLWAY  AND 
OUTLET  WORKS 
LOGS  OF  BORINGS 
8A6C-22 AND  8A4C-25 


ScInmTUO  tl 

FscTsnr  ***  ~ 


invitation  *a  oACW63'62-t5»g>g,26|o*TC 


CONTNACT  NO  0ACWt3**2-- C- O0?3 


OfU«lNG  N0W8LM 


SCOvJtNCt 

NO 

17 


•TO'ACCOMPANY-FCUNDATION-REPOeT- 


-?Z-  -C  £?0«r3 


MtUM*. 


1  for  Vmh  District  |e» 

-«•  mi  m  « t rt  9*  m  4**  Cor*  Urrtl 


ffnmnii 


CLAY-dry,  lean,  loose, 
undy-f(n«;  dark  graytih* 
brown. 

(?  0.8  btcoatl  (at.  stiff, 
vet 

($  2.3"color  chan|«a  to 
lithe  grayish-brown 

<3  8.2'  bfcooti  very  stiff. 
»uch  fatter,  veil  eon- 
lot (dated ,  with  color 
change  to  dark  graylsh- 
brovn 

Q  U.2*  becomes  lean, 
very  sandy-fine,  vith 
color  change  to  yellow- 
Uh  brown. 


18.8*  to  26.4 


SAND-fine,  clayey,  lean, 
vat,  silty!  yellovlah- 
brovn 


26.9'  to  29.0* 


CXAVEL-hard,  vail  round - 
ad,  max  alsa  1-1/2**; 
clayey,  lean,  sandy-fine; 
yellowish  brown 

(3  27.0  -  becooes  banded 
with  Gravel  6  Sand  bed¬ 
ding.  Saod-flne  to 
coarse;  vicaccous 

—Start  4"  Core  at  31.5*— 

si. s'  to  a.i'  H 


A  -  0.0*  to  1.0* 

B  •  3.0*  to  6.0* 

C  -  6.0J  to  7.0' 

0  -  9.0'  to  10. 0* 

E  -12.0*  to  13.0' 
r  -  is. o'  to  i6.o* 
G  «  18. 0*  to  19.0* 
H  -  21.0*  to  22.0* 
I  -  24.0'  to  2S.0* 
J  -  27.0*  to  28.6* 

CAHTON  SAMPLES 


1  -  33.4'  to  34.3* 

2  -  39.0'  to  40.0* 

3  -  43. S'  to  66,6* 

4  -  SI. O'  to  S2.0' 

Set  casing  to  30.5'» 

Started  coring  at  31.3* 
(upper  travel  deposit 
chawed  up  core  -  no 
recovery). 

PENITPCHETCR  TEST 

26.9  to  27.4  -  50  Blows 
27.4  to  28.4  -  97  M 

Baited  Hole  to  SI. 3'. 

Direct  Measure  of  Depth 
S3. S' 


(Mist,  sandy-fine  to 
coarse;  very  dark  tray, 

0  2.1*  -  becomes  soft, 
vet 

Q  3.2*  -  becooes  stiff 
with  sore  coarse  sand 
(lime  nodules)  vith 
color  chante  to  grayish 
brown 

<3  11.  I*  -  Color  chsngs  t 
sot  tied -yellowish  brown 
grey,  and  red. 

Q  IS. O'  -  loses  coarse 
sand  and  becooes  lean.  I 

4  17.6*  -  becooes 
gravelly,  veil  rouoded,  j 
nard,  max  aitt  1/2**- 

20.6*  to  23.7*  -  CkAVEl* 
hard,  rounded,  tux  site 
2M,'lciayey,  very  lean* 
aandy-flne  to  coarse; 
yellovlsh  brown. 

Started  4"  core  at  23.0*. 


26.5'  CO  26.7’  SANDSTONE, 
fine-grained,  aoft,  tan, 
friable,  stained. 

26.7*  to  32.7'  SHALE, 
sandy,  moderately  hard, 
gray  to  brown,  slightly 
stained,  moderately  hard 
sandstone  bed  at  29.3*  to 
29.4*. 

32.7'  to  40.0'  SHALE, 
moderately  hard,  dark 
gray,  fresh. 


SHALE,  moderately  hard, 
«>oist,  dark  gray, 
fissile,  unveschered 
(except  for  oxide  stain¬ 
ing  to  33.1),  non- 
Jointed. 


31.5-31.6  SANDSTONE, 
argillaceous,  moderately 
hard,  moderately  cement-  . 
ed,  thin  bedded,  foxL  u*v‘ 1 

oxide  stained.  froX’S 

31.8-32.6  SANDSTONE 
33. 2-44. 1  Interbeddcd 


46.9*49.6  Slightly  fos- 
•  Uiferoua  throughout. 

6,6.9-47.?  Sands  vith 
fossil  detritus 
49.4-49.8  Very  fossll- 
Ifcrous,  very  veil 
cemented,  claystone 
*1  nodules  from  49.4  - 
49.6. 

TO.  SS.o' 


fOTAl  DEfTH  -  40.0'. 


•»»»**€»•« 

T.  Kitm 


0.0'  to  20.6'  .  CLAT'-fae, 

•out,  landy-f ln«  Co 
coarse;  very  dirk  gray. 

<3  2.1’  -  btCOMI  *o(t, 
vet 

9  5.2'  -  btcotM*  stiff 
with  sore  coirit  land 
(list  nodules)  with 
color  change  to  graylih- 
brovu 

(?  ll»l*  -  Color  charge  to 
■o tiled -yellowish  brown, 
gray,  and  red. 

<?  13.0*  -  loses  cowrie 
•and  and  bcccaes  'tan. 

9  17.6'  -  becoses 
gravelly,  veil  rounded, 
hard,  sax  site  1/2". 

10-6^_to  ?3.7*  -  CTAVEL- 
hard,  rounded,  sax  slit 
2",lcltyey,  vary  lean' 
sandy-fine  to  coarse; 
yellowish  brown. 

Started  4W  core  at  25. 01. 

26.5'  to  26.7*  SANDSTONE, 
fine-grained,  soft,  tan, 
friable,  stained. 

26.7*  to  32.7*  SHALT,  ISO 

sandy,  soderetely  hard,  fl.S 

gray  to  brown,  slightly  vc  c 

stained,  moderately  hard  ■  . 

sandstone  bed  at  29.3*  to  L0° 

M-4'-  its. 

J7.7'  to  40.0'  SKAU,  Ld.5 

moderately  hard,  dark 
gray,  fresh. 

s 


A  •*  0.0*  to  1.0' 

I  -  3.0'  to  *,0* 
c  -  «.o;  to  7.0* 

D  •  9.0'  to  20.0' 
t  •  12.0'  to  13.0' 
f  -  13.0'  to  M,0* 
C  -  11.0*  to  19.0' 
X  -  21,0'  to  22.0' 

C'tton  Sstplej 


1  -  29.9'  to  30.8' 

2  •  32.?'  to  33.7' 

\  -  36.9'  to  37.9' 

Sst  eating  to  23.0'. 
Started  coring  at 
thts  dapth. 

galled  hols  to  |7.2' 


I  TOTAL  DEPTH  -  40.0'. 

i  (OtnoMf  AKC  eneiiit, 
rnwiicc  twn  _ 


36.0'  _ _ 


36.0'-44.9' 

SHALE.  Mod.  Hard,  Non- 
Jointed,  Laminated,  Dark 
(Continued! 

Gray,  OftcnSandy  w/Thla 
Sandstone  Seams, 

39. 3'-4l. 51,  Sand,  Fine- 
Med.  -Grained,  Well- 
Compacted,  Gray,  Scat. 
Thin  Tan  Slttstone  Nodule • . 
HI. 7'— 42. 9'»  Sandw/Scat. 

Sills  tone  Nodule*. 

43.0'-44. 1»#  SandSeam*. 

44.  l'-44. 5',  Sandstone, 
Well-Cemented,  Mod. 
Hard,  Med. -Fine-Grained, 
S1I.  Friable,  Gray. 

44. 5,-44.9'»  Sand  w/Sllt- 
•  tone  Nodule* 

44.9'-60.0' 

SHALE.  Mod.  Hard,  Non- 
Jolnted,  Laminated,  Dark_ 
Gray,  w/Sand  Seams  at: 

46. 8-47.  S,  52.9-83. 0, 
54.95-57.9,  58.5-60.0. 
47.8'-48.0’,  Fosslllferous 
Zone. 

Total  Depth  *  60.  O' 


Used  8"Augerfrom 
0. 0'-3.0' 

Used  6"d,b,  from 
3.0'-38.0' 

Jar  sample  taken 
from  shoe  rf  each 
Denison  sample. 

JAR  SAMPLES 


Cleaned  out  from 
35. S'-36.  O' 

Set  casing  to  36.0' 
Began  coring  w/6" 
bbl.  at  38.0' 


DENISON  SAMPLES 


1. 

3.0'-  5.0* 

2. 

5.0'-  7.0* 

3. 

7.0'-  9.0' 

4. 

9*  0* - 1 1*  O' 

5. 

1 1. O'. 13.0' 

6, 

13.0'-15.0' 

7. 

15. 0'-17.0' 

8. 

17.0M9.0* 

9. 

19.0'-21.0' 

10. 

21.0'-23.0» 

11. 

23.0'-25,0' 

12. 

25.0'-27,0' 

13. 

27.  O' -29.  O' 

14. 

29. 0'-31,0' 

15. 

31.0'-33.0« 

16. 

33.0'-35.0’ 

CARTON  SAMPLES 


5oiis  Logged  by: 

A.  J.  Simpson, 
Trinity  Engineering 
Testing  Corporation 

Primary  Logged  Byi 
Marr,  Corps  of 
&3glneers.  Fort 
Worth  District 


OKI  l  LI  KG  l</ 
hi, US  " —  M 
fubrey  Dim  Sit*  No.  1 


Soctlnvcitr  rn 


mra;1 

-I  Shown  X  LL1  ms* 


orp»  of  Engineer* 

|*H4  <*•  —  —  «.»—>,  I 


V:  CIS.  21£ 


6DC-28 


rtnltyEnglncerin,  Te«Hng  CortPJration* 


SSW5!  c« -out 

Q'»cu»u 


»<■»»»«>  er(Mv*ei* 


36.0* 


l«*tw  W'VVCO  HtT O  *<K« 


24. 01 


tot etet*  o*  *«ii 


|v*TIO-.j  ||M  VllltM 


.6, .84 


fO.34}  « 


13^14  = 

2(rz ' 


L*iJ 


Ua24J 


60.0' 


M.I.H.,  Arv.  y  r 


-F.o.tiWor?. 


*•  til l  »*•  »»►«  •*  •*!  S'*  /V  _ 
ii,  o*iv**TM’IHVi!134  U3*i.i¥lW~kJU 


f  U»  2  i*-«cu 

V^r.  6"  Dm,  6"Corc 

^rsfrr3 — ^  * — - - 


MSL 

-fawn 


mssst rSTTMiTijrjrjiiu 
r«lllng  Model  41 


IL1tttL*«  0*0v|»<  |w»ify*in 

W*OIMWjt»»Mll{  Ift  i  il 


T*t»t.  »v»m  CC*«  M*«» 


it.iku<Tip«t*M<ot»ru  See  Note  2 


it.  mi  N«i( 


I  1 1 “14-72 


It.  iuvmm  Tce»»  W&tt  SS8.  84 


It  tOIK  <»*l  ■KOVtM  «M  KmC 


••  Ut<6'«*le*  l»IMCT«« 

See  Note  l  under  "Remarks" 


t  COM 

VS* 


Dirk  Brown  CUy 

1^1 _ 


Tin  CUy 


Tin  Sindy  CUy 


16.5' 


Tin  CUy 


ZUfll 


Tin  Sind  ind  Grave* 


Tin  Grivel  i&d  Sind 


36. 01 


100 


100 


too 


100 


100 


100 


100 


100 


60 


75 


25 


75 


|  36.0'-44.9l 

|  SHALE.  Mod.  Hird.  Non 
Jointed,  Limlnitcd,  Dirk 
(Continued! 

Griy,  Often  Sindy  w/Thln 
Sandstone  Seim*. 

I  39.3'-41.  5*,  Sind,  Fine- 
Med.  -Grained,  Well- 
Compicted,  Gray,  Scit. 
Than  Tan  SllUtone  Nodule*. 

J  41.7'-42.9,t  Sindw/Scmt. 

SU t* tone  Nodule  f» 

I  43.0,-44.1»,  SindSetm*. 

[  44,  l*-44. 5*,  Sinditone, 

Well -Cemented,  Mod. 

H*rd»  Med.  -Flue -Grained, 
SU.  Friable,  Gray, 
j  44. 5' -44. 9',  Sandw/Sllt- 
*  tone  Nodule* 

|44.9'-60.0' 

j  SHALE.  Mod.  Hard,  Non- 
Jolnted,  Laminated,  Dark 
Cray,  v/Sud  Seam*  at: 
46.8-47.5,  52.9-53.0, 
54.95-57.9.  58.5-60.0. 

|  47.8'-48.0t,  FossllUorous 
Zone. 


“h  j  Total  Depth  ■  60. O' 


J1 


Uaed  8"  Auger  from 
O.O'-J.O1 
Used  6"d.b.  from 


D2 


D4 


D5 


D6 


D8 


D9 


DIO 


Dll 


D14 


D15 


3,  O'- 

38.  O' 

~ 

Jar  *  ample  taken 

from  shoe  of  each 

DenUon  simple. 

J= 

JAR  SAMPLES 

E 

1.  o 

0*-3.0* 

2. 

5.0* 

3. 

7.0' 

~~z 

4, 

9.0' 

— 

5. 

n.o' 

— 

6. 

13.0' 

- 

7. 

15.0' 

8. 

17.0' 

9. 

19. 0« 

H 

10. 

21.0' 

— 

n. 

23.0' 

— 

12. 

25.0' 

~ 

13. 

27.0' 

Z 

14. 

29.0' 

~rz 

15. 

31.0' 

z 

16. 

33.0' 

“E 

17. 

35.0' 

n 

18. 

38.0' 

E 

Clemed  out  from 

E 

35.5 

-36.0* 

E 

D16 


L~ 


Begancorlngw/6" 

bbl.  at  38.0' 


DENISON  SAMPLES,  q 


iuo; 

_43.0 

1.  3.0'-  i.o1 

1 

R-2 

2.  5.0'-  7.0'  3 

3.  7.0'-  9.0' 

3 

100? 

Box 

4.  9.0'-ll.0»  _=i 

2 

5.  11.0'-13.0' 

E 

4?,9 

6.  13. 0‘-15.  O' 

_Z: 

R-3 

7.  15.0'-17.0' 

1009 

Box 

8.  17. 0* - 19*  0* 

1 

9.  19.0'. 31. O' 

~ 

53.0 

10.  2l.0'-23.0' 

R-4 

12,  25.0'-27.0' 

-E 

J00? 

Box 

13.  27.0' -29.  O' 

Z 

4 

M.  Z9.0'-31.0' 

Z 

5M 

15.  31. 0'-33.0‘ 

~ 

m 

Box 

5 

16.  33.0'-35, O' 

17.  36.0«.38-0V_ 

Z 

CARTON  SAMPLES 

i 

J,  39. 8* -40. 8' 

z 

2.  43.8'-44.8' 

3.  50. 0'-50.8' 

z 

6.  55. 3'. 56. 3' 

_z 

5,  58. 8' -59. 8' 

~ 

Note  1: 

z 

Soil*  Logged  By: 

~~z 

A_  J.  Slmp»cn, 

- 

•Trinity  Engineering 

z 

Te*tlng  Corporation 

-z 

Primary  Logged  By 

z 

Marr,  Corps  of 

~ 

Engineer*,  Fort 

z 

Worth  District 

z 

Note  2: 

-E 

Insulted  4"  PU.tlc 

— 

Pip*  from  560.34 

to  529.74  for  ground 

-  z 

water  observations* 

z 

J7l 

RECORD  DRAWING-WORK  AS  BUILT 


— 

M 

*C»'ON 

Otic 

US.6RMY  ENGINEER  DISTRICT,  TORT  WORTH 
CO.PO  or  CNOUMCCR3 

fO.T  WOnlH, TEXAS  _ 


RAY  ROBERTS  LAKE 


SwftUlTTCO  rr 

ThUna*  “ 


ELM  FORK  .TRINITY  RIVER,  TEXAS 

EMBANKMENT, SPILLWAY  AND 
OUTLET  WORKS 
LOGS  OF  BORINGS 
8A4C-26.8A4C-27.  AND  6  DC- 28 

|  INVITATION  MQ.  QACW6V62  &-OC25>  |01TC  MAF>.  fi&t 


1  CONHUcr  *0.  CiCWCS-  72.*  c*  OO  “Z  5-  1 

0HAHINO  | 

NnATlflN  REPORT 

SKtT  MO.  1 
0'  1 

18 


CONIR&OI  KO  DACHk.i^i  -C  OO 


95%  Box 

65.0 
R-5  I 


46.S'-60.8l 

SHALE.  Mod.  Hard,  Dark 
Gray,  Thlck-Bedded,- 
Mas  live.  Non- Jointed, 

Often  Sandy  w/ Thin  Sand- 
atone  Stringers  and  Seams. 

48. 0'-48. 7',  Scattered 
Tan  Silts  lone  Inclusions. 
Sandstone,  Fine-Grained, 

Light  Gray,  Fribble,  at: 
49.0-49.1,  49.2,50.8- 
51.5,  53.0,  57.0-57.2, 

^  60.1-60.2,  60.3. 

53. 5*  and  55. 3',  Thin 
Fosslliferous  Zones 
60.8* 

60. 8' -66. 5*. 

SANDSTONE.  Mod.  H.rd.  R"5 
Gray,  Fine-Grained, 

Slightly  Friable,  Numerous 
Thin(0. 1-0. 2)  Shale  Seams, 
66.5' 

66.5'-90.0* 

SHALE.  Mod.  Hard,  Dark 
Gray,  Thick-Bedded*  , 
Massive.  Numerous  Fine- 
Grained,  Light  Gray  Sand¬ 
stone  Seams  and  Stringers. 
Occasional  Silts  tone  In¬ 
clusions, 

67.0'*67. 4*,  Sandy  w/ 
SiltstoneStringers  ’ 
68.5'-69.0',  FineSand- 
stoneStringers 
70, 3*»7L  O',  Scattered 
Brown  Silt  a  tone  Inclusions. 


6"  Denison  from 
40. 0'-46.  O' 
Encountered  Gray 
Shale  at46. 5' 

Set  8"  Casing  to 
47.8' 

Began  Coring  w/  . 
6"  Corebbl.  at 
48. 0* 

denison  samples 


1.  49.2  -50,  O' 

2.  54,0'-55.0' 

3.  56.0* -57.0* 

4.  61.7'-62.  V 

5.  66.0'-67.0' 

6.  72. 0'-73,0' 

7.  77.0'-78.  O' 

8.  81.7‘-82.7‘ 

9.  86.0'-87.0' 
R-9-left  1'  of  core  In 

hot*. 


Box  I  (Continued) 
7 


IHHBKBi9Hii^E3£S9 

HE0BM 


«*ad  8"  Auger  (r«m 
0.0*  .‘3,  O' 

Urad  4"  DcnUoabbl, 
1.0'.40.0* 

Jar  ifcmpU  liVtn 
from  tho*  of  «ach 
Pamion  itmplt. 


I'iW-A 

(MOOIIIfOl 


NMO 

I  Aubrey  Dam  S1U  No.  1 


39.0'-45.0  .  SHALE  J 
39.0'-  45.0* 

SHALE.  Mod.  Hard,  Dk.  • 
Graf  Thln-Saddcd-Maaa. 
Iva,  w/Num,  Lt.  Gray 
Sand  Pockata  and  Laaaaa  ' 
43.4'  SUlatont  Nod  a..  Hare 
Taa 

43.0M5.6* 

Shala  fc  Sandatona,  Alt.  Ba 
w/occaa.  Sand  Uaiii 
Shalt  l»  Gray.  Maaatva, 
Mod.  Hard,  Sandy  1 
•rad 

Sandatooa  la  rio«>M«g. 
Soft-Mod.  Hard,  Gray-U 
G.iy,  'Y«ll  Camaatad 
SS.4'-<r4.0' 

Shala.  Mod.  Hard-Hard, 

Dk.  Gray  Lamlaatad,  Ua- 
waatharad 

5S.t'-S9.4'  PoaalUfadua 
.  sooa  Soft-Mod.  Hard,  Calc 
64.0'-7S.4' 

Shala  V  Sand  i  too  a.  Alt.  Bad 
w/occaa.  Saad  Laaiaa 
Shala  la  Mod  Hard-Hard,  I 
r  Dk.  Gray,  Lamlaatad 


7S.4M0.0' 

Shala,  Gray-Dk.  Gray, 
Mod.  Hard-Hard,  Laml¬ 
aatad  Calc. 


2. 

5.0'.  7.0’ 

3. 

7.0'-  9.0' 

4. 

9.0'- 11.  O' 

S. 

11. O'- 13. O' 

6. 

13.0*. 15.0’ 

15.0*. 17. O' 

DENISON  SAMPLES 

Total  Dapth  •  90.0  Taat 


Aobray  Dam  S1U  Ho.  1  |  aDC-31 


■■■§] 

iFcai'inraHv, 


TO  ACCOMPANY  FOUNDATION  REPORT 


C0N!*ACI  HO  OkJLJ,4<*Z  -  S2.-C.  OO 


m«iu.  inr.n 


j  12.13.?* 

PJTjg  ~ 


P"  Aul»*  from 
•5.0* 

,M  D«nlien 
from  3.0'. 

mpl*  uk«Q  “3 
*Iio«  of  «»<h  _9 
fob  •  unpU,  H 
SAMPLrs 
O'.J.O* 

5.0* 

7.0* 

1.0* 

II.  O' 

13.0* 

U5.0* 

7.0' 

9.0' 

III. 0* 

3.0' 

5.0* 

7.0* 

9.0' 

I. O' 

3.0* 

7.0* 

9.0* 

1.0' 

1.3' 


N  SAMPLES  "= 

J7-  5,0*  Z 

7.0*  ~E 

>'■  9.0'  J= 

•-11.0*  = 

-13.0’  = 

*•15.0*  -E 

’-17.0*  E 

•19.0'  -E 

•21.0*  = 

•23.0'  -z 

'•25.0'  E 

•27.0*  “= 

•29.0'  = 

-31.0'  z 

•33.0*  _E 

-37.0*  = 

•39.0*  -r 

•41.0*  E 

>1  to  41.5'  ~E 

iriniw/4M 

US! _ = 

SAMPLES  — 

-41.4'  _= 

-53.0'  .  = 

•54.0'  _E 


i|*«l  Dyi  z 

ip»OB,  -= 

oi  la*  •ring  z 
orpor»Uoa;  ~E 

Lou«dBjri  _z 

Cc  ,{Miri,  » 

l^ZXitilel  = 


4M  pi* « He  S 
1  543.3  to  5 

or  i round-  _Z 

'•rv»ttoti».  E 


“3 


i»** 

|  4 DC-3) 


REf 


-a  r 


miMi  ii 


nniici  b. 


Suiu t ttco  r 


TO-ACCON 


mn.M 

iUH 

B 

|K 

♦  z 

IBWl 

m 

i 

.. 

■  71 

i««* 

i  •  * 

.O'OI.O', 

3"r 

.  31,0’- 

z 

b.  Set*'* 

- 

1.0'.  W*ut3 

dapthand 

ballad 

ring 

1 36.  O' 

-= 

SMPLES 

-i 

-  1.0' 

"*  2.0* 

r 

-  4.5* 

— 

-  6.0' 

= 

•  1.5' 

•10.0* 

Z 

-12.3' 

— 

-14.0' 

— 

-14. S' 

z 

•  11.0' 

mZ 

-20.5' 

z 

-22.0' 

*24, 5* 

z 

-26.0' 

— 

*28.5' 

— 

-30.0’ 

“= 

SAMPLES-3 

-33.0* 

~ 

-33.0* 

-37.0' 

z 

*39.0' 

4 

PIES 

| 

.  3.0' 

— 

■  7.0' 

•11.0' 

z 

•13.0' 

- 

.11.0* 

.23.0' 

z 

.27.0* 

_z 

•31.0' 

z 

O' 

— 

O' 

z 

O' 

— 

O' 

4 

"d  byi 

-| 

jlnaarlng 

- 

rporatlon 

'plat  tic 

1 

41.0  to 

“ 

ground- 

z 

rralloaa. 

E 

• 

-| 

3S4D-34 


mam 

BgaaaaglEBJBejLilJ.iJJ-IlJJ  m  a  — 

BgqMipMMiiliBBilMMl 

«.*, . SceNote 

. . . . HMP 

mimmiLi.ii.i.11  ■». 

l.iai-umm  iu.iiuni.ni.npiM.il 

gggH 

Boring  Advanced 
with  3"  Shelby  tube  ” 
from0.0'»40.  5'. 
Cleaned  out  HO. 5'- 
41.0’. 

Used  6"  Deniaon 
barrel  41, 0'-47. 0'.  _ 
Set  8"  casing  to45.  O' 
depth.  . 

Encountered  mois¬ 
ture  at  23.  O' and  — 

water  at  38.  O’. 

JAR-SAMPLES 

1.  2.0’-  3.0’  - 

2.  6.0’-  7.0' 

3.  10.0’- 11. O’  - 

4.  14.  0'-15. O' 

5.  16. 0*- 19- 0*  - 

6.  22. 0'-23. O' 

7.  26. 0'-27.0'  - 

8.  30. 0'-31. O' 

9.  34. 0’-35. 0*  " 

10.  38. 0'-39.  O'  _ 

11.  43.0' 

12.  45.0'  - 

13.  47.0' 

DENISON  SAMPLES' 

1.  41. 0'-43.  O'  - 

2.  43.  0'-45. 0' 

3.  45. 0'-47.  O'  - 


ipuppun 

jgff 

0.0'-  1.0' 

l.O'-  2.0* 

~ 

3.0'-  4.0' 

~ 

4.5'-  6.0' 

r 

7.0'-  8.5' 

_ 

6. 

s.s'-io.o1 

n 

7. 

11. 0'-12. 5' 

*  r 

8. 

12. 5'-l4. O' 

9. 

15. 0'-l6. 5' 

5 

10. 

16.5'-18.0' 

-= 

11. 

19.0’-20,5' 

r 

12. 

20. 5'-22.  O' 

13. 

23. 0'-24, 5' 

~ 

14. 

24. 5*-26. O' 

~~z 

15. 

27. O' -28. 5 » 

~ 

16. 

28.  5'-30, O' 

- 

17. 

*  31.0'-32.5' 

18. 

32. 5'-34.  O' 

- 

19 

35. 0'-36. 5' 

_r 

20. 

36.5,-38.0' 

- 

21. 

39.0*-40.5' 

-E 

Note  It 

-= 

Soil*  logged  by: 

- 

A. 

J.  Simpson, 

~E 

Trinity  Engineering  _ 
Testing  Corporation. 

Note  2; 

4"  plastic  pipe  in- 

for  groundwattr 
observations. 


RECORD  DRAWING-WORK  AS  BUILT 


■ 

■ 

■ 

■  ■ 

HUH 

Ci*  '7Tu7!*TeT^ilfciif3^H- 

■ 

mu 

I'EMCa 

■tHEOB 

U.8.ARMY  ENGINEER  DISTRICT,  FORT  WORTH 

CORPS  Or  CNOINCCR9 
roer  worth, rtxaj 


RAY  ROBERTS  LAKE 


n. 


SuluiTTCD  er 


ELM  FORK, TRINITY  RIVER,  TEXAS 

EMBANKMENT, SPILLWAY  AND 
OUTLET  WORKS 
LOGS  OF  BORINGS 
3S6DC-32.6DC-33.3S6D-34,  AND  3S60-35 


HWIUtlW  HO.  O.CW6i-S2  fi-coZS I  MU  1^  rtfcZ. 


CONTRACT  NO  OACW63-9T2.  C 

0*«*l«6  NUUBW 

1  WU  NO 

J  ” 

?o 


TO  ACCOMPANY  FOUNDATION  REPORT 


UNTMJCI  HO  0A.C.WC.5 -C2.  C  CO<3 


Southwestern 


Ko.  1 


a  tiiutM  Ui.'nffW""*  _ _ 


Tan  Silty  Clay 
J XL - 


Light  Brown  Silty  Clay 
II. Oj _ 


Tan  and  Brown  Silty  Clay 


Tan  Silty  Sandy  Clay 


an  Clayey  Sand 
UU - 


PRILLING 

jSsh.ibp.o.o'-Ji-o 

CUuwdout^"d.h.:  _ 

jl.OMS.O*.  , 
wrap  SAMPLES  .  -rj 


nr 


W7 


Lsi 


w 


mo 


jt. 


XL 


100% 


an  Silty  Sand 


UlL 


in  Sand  and  Gravel 
in  Sand  and  Gravel 
.0* 


75% 


75% 


100%' 


25% 

50% 


Wll 


WM 


*715 


Wli 


JL 


D1 


Dl 


D3 


25% 


•ay  Shale 


100% 


tal  iX'pth  *  46.0  Feet 


D6 


0.0'-  1.0* 
1.0’-  2.0' 
3.0'-  4.5' 
4.s'-  6.0' 
7.0'-  0.0’ 
t.  S’-IO.O' 
11.0'-12.5' 
„  U.S'-H.O' 
J.  I5.'0'-16.5' 

10.  16.5*. 18. O' 

11.  19.0'-20.5' 

12.  20.5'-22.0' 
|J.  23.0'- 24. 5' 

14.  24.5'-26.0' 

15.  27.0'- 28. 5' 
15.  28.5'- 30.0' 

JAR  SAMPLES 

1.  2.0'-  3.0' 

2.  6.0'-  7.0' 

3.  lO.O'-ll.O' 

4.  14.0'-1S.  O' 

5.  18.0'-19.0' 

6.  22, O'- 23. O' 

7.  26.0'- 27. O' 

8.  30.0'-31.0> 

9.  33.0' 

10.  35.0' 

11.  37.0' 

1)2.  38.0' 


13.  38.0'. 40.0'  ^ 

14.  42.0' 

1$.  42.0'-44.0' 

16.  46.0' 

DENISON  SAMPLES  =1 


1.  31. O'. 33.0' 

2.  33. O'. 35.0^ 

s.  35.o'.37.oii  rg 

4.  37.0'- 38. oj  3 

5.  40.0'-42.0O1**.cg 

6.  44.0' -46.0 
Sat  8"  eating  to45.0'.5j 
Note  li 

Soil*  logged  by* 

A,  J.  Simpson, 

Trinity  Engineering 
TeiHnj  Corporation. 
Kota  2, 

IaihUed4"pUstlc 
pipe  from  557. 69  to 
511.68  for  grouad- 
iVater  observation*. 


3SAD.38 


ORILUKC  Southwestern 

Port  WortWia  le.  2  *■*"' 

rm;Ki  — v 

Aubrey  D*m_Site_No.  1 

,i  aaivVfM gimntwf.urM*Niflyai»' 

MSL 

1.  k.G<»  1  "2"  /{a»4MH«*lliHaV 

Not  Shown  .  _ 

I  $U>6«*tiO«  Ot  ^<V6. 

FaHIne  Model  44 

Coro,  of  Enclneer. 

•  uMOtO  T Alto  )  ||  19 

«  ROil  *0  |4ltMtnW«M*|IRltl 

US6D-38 

.......  -  Bovd  Lane 

».  ©•  »«vi 

weave hoic  {  i_ie~73  *  1-20-73 

- .  -----  - -i 

n  ckvmio*  *0*  or  *evt  559a  07 

»  imtwtnoto’tiM'ootw  44.0’ 

<  elMRMl66l0ml«80«  ),$• 

»•.  DCNAfwoc  or  l»l»<CIO» 

See  Note  1  under  "Remarks"  _  ___ 

i.  iot»i  D«»tNo»  noli  45,5* 

• 

iern  UcoiNC 
*  1  « 

1  CL*U«»tCH»0*O»  aa*1l»i%vt  S. 

I  (OaauyiM 

1  4 

o«r  so 

«"•  " 

■  O* 
•*vl 
■0 

1 

(Pr»l,v»  lt.%  MIN  tea.  *  •> 

nai'*tR«  a'4..  >1  i'|*»W»««2 

* 

I  Dark  Brown  Clay 

W| 

3”  Shelby  tube  earn-  r 
pie*  from  O.O’-OO.O1^ 
Boring  wa*  advanced  ^ 
to  30,  O' prior  to 

n 

556.07 

J  3.0’ 

XL- 

'l  Brown  Clay 

m 

W4 

using  drilling  fluid,  r 

! 

1 

n 

Water  at  20.  S'.  z 

550.57 

J4r ff 

3.5’ 

W5 

6"  d.b.  from30.0‘-  — 
45. 5'.  = 

Set  8"  casing  to  44. 0**^ 

JW// 

W6 

l 

/  Light  Brown  Silty  Clay 

J? 

WRAP  SAMPLES  E 

I  j 

iW/ 

W7 

j 

/ 

W8 

2.  1.0'-  2.0'  - 

1 

4  / / 

14  — 

3.  3.0'-  4.5‘  = 

w/ 

/ 

/ 

W9 

4.  4.5'-  6.0»  jr 

5.  7.0’-  8.5'  z 

6.  8.5'-10.0'  S 

m6 

B  '—vf 

J5 

7.  ll.O’-lZ.S*  E 

1 

«4l// 

Wll 

8.  12. 5'- 14.0* 

W12 

9.  15. 0'- 16. S’  = 

10.  16.  5'- 18.0'  "5 

11.  19.0,-20.5'  = 

12.  20.5'-22.0'  “= 

2  ~Z\f  / , 

f. 

J7 

*W/t 

/ 

W13 

[i  26.0’  _ 

W14 

13.  23. 0'-24.  S'  _T 

14.  24.  5'*26.  O'  r 

/  Tan  Sandy  Clay 

7  26.  5* 

J8 

o  Mf// 

W15 

15.  27.0'- 28.5'  Jjj 

16.  28,5'* 30.0'  = 

r>ENISON  SAMPLES” 

*/ 

W16 

,0  ■§•::: 

.  •  Tan  Sand  w/Gravel 

100% 

Dl 

1.  30.0'-32.0'  _  = 

2.  32.0'-34.0' 

3.  42. O'. 44. O'  _= 

12  “|.r: 

I.  ’  * 

100% 

D2 

1523.07 

H  -|j ::: 

••  36.0*  _ 

0% 

4.  44. O' -45. 5*  = 

—  Tan  Sand  and  Gravel 

0% 

~ 

1 

10% 

Jll 

_  | 

— 

Tan  Sand  and  Gravel 

0% 

JAR  SAMPLES  Z 

42"Ej*» 

50% 

D3 

2.  6.0'-  7.0'  •_= 

44-jfe 

=4  Gray  Shale 

100% 

D4  ' 

4.  14.0'-15.0' 

i 

1 1 

i 

t  I 

i 

■  | 
i 

Total  Depth  «  45.5  Feet 

5.  18.0'-19.0' 

7.  22.  O' -23.  O' 

8.  26.0'-27.0' 

9.  32.  O' 

10.  34.0' 

11.  38»0'-40.0' 

12.  44.0' 

13.  45.3' 

i 

i 

•  1 

1 1 

1 1 

! 

11. 

• 

Note  It 

Soil*  logged  by: 

A.  J.  Simpaon, 
Trinity  Engineering  - 
Testing  Corporation. 

ft  ote 

Installed  4”  pUatlc 
pipe  from 
for  groundwater 
obeorvatlon».< 

OfttlUKG  \ 
It  RaOili* 


JUToToItuI* 

_ -jiuUjLEncinifxiaj 

»  O'«CC»i0*  01  »*Okl 

.  Qut«w.*«» 

I?  T»t(«»ui  or  o»nnnoc» 

l  QC >Tm  CWfivtCO  IWTO  »0C« 

I  Dtr*»  0*  won 


553.61 

S32.H 


lilUUL 


1  513.61 


48 -d 


RECORD  DRAWING-WORK  AS  BUILT 


1S6D.S8 

I""'  1  .... 


. . . 


3"  Shelby  tube  Jim* 
pie*  from  O.O'OO.O' 
Borlngwas  advanced 
to  30.0*  prior  to 
using  drilling  fluid. 
Water  at  20.  5*. 

6"  d.b.  from 30. 01- 
45.  S*. 

Set  8"  casing  to  44.  O' 
WRAP  SAMPLES 


4. 

4.5'-  6.0* 

5. 

7.0'-  8.5' 

6. 

8. 5*-l0,0* 

7. 

1 1. 0'-12.  5' 

8. 

12, S*-14.  O' 

9. 

15.  O'- 16.$' 

10. 

16.  S'  - 1 8. 0* 

11. 

19.O'-20.5' 

12. 

20.5'-22.0' 

13. 

23.0'-24. 5* 

14. 

24.5'-26.0' 

15. 

27.0'-28. 5' 

16. 

28.5'-30.0' 

DENISON’  SAMPLE. 

2.  32,0'-34.0 

3.  42. 0'-44. 0 

4.  44.0'-45. 5 


JAR  SAMPLES 

1. 

2. 

2.0'-  3.0' 
6.0'-  7.0* 

3. 

lO.O'-ll.O' 

4. 

14.0'-15.0' 

5. 

18. 0'-l9.0' 

7. 

22. 0'-23.  O' 

8. 

26. 0'-27.  O' 

9. 

32.0' 

10. 

34.0' 

11. 

38.0'-40.0‘ 

12. 

■44.0' 

13. 

45.5' 

Note  lx 

Soil*  logged  by: 

A.  J.  Simpson, 
Trinity  Engine#  ring 
Testing  Corporation. 

Note  2_: 

Installed  4"  plastic 
.pipe  from 
for  groundwater 
observations. 


RECORD  ORAVING-VORK  AS  BUILT 


tm  (.iKal  — J32EEfEgn 


U.Q  ARMY  ENGINEER  OI8TRICT,  FORT  WORTH 
CO«PG  or  CNOINCEAS 

roe»  woeTM.it***  _ 


RAY  ROBERTS  LAKE 

ELM  FORK  .TRINITY  RIVER.  TEXAS 

EMBANKMENT, SPILLWAY  AND 
OUTLET  WORKS 
LOGS  OF  BORINGS 

8S6D-36,3S6DC-37.3S6D-38.AND  3S6D-39 

I  INVITATION  KO.  OACw63'02*g^£02£| 0*U 


«outsa 

i  2i 


0  ACCOMPANY  FOUNDATION  REPORT 


co»±> 


*•{*' *****  If  J4 

iHOimiil  Ti-mti’f 


*****  | *36- A 

<#•0*1111#  i 


PRILLING} 

O.O'-U.O',  3MSh«lby— 
Tub*  s 

13. O'. 30.0',  KX-Cor*” 

21. O'. 41. O',  Split*  J: 

Spoon  Sample*  at  ~ 
S'  Interval*. 

50.0'- 55.0',  4"  Cor* 

Drilling  fluid  *u  uacd^j 

below  the  10. S'dtpth. 

Set  caring  to  $0.0*  - 


WRAP  SAMPLES? 

1.  0.0'.  2.0' 

2.  3. O'.  4.0' 

).  4.0*-  5.  O' 

4.  S.O'.  4.0' 

5.  7.0'.  ».0' 

6  I.O'*  5.0’ 

7.  5.  O'. 10. O' 

«.  4).2'.4J.7' 

4.  4),  7'* 44, 3' 

0.  45. O'- 44.2' 

1.  44.  2'. 45.4' 

2.  44. 1’. 47.4' 


JAR  SAMPLES} 

1.  2.0*.  3.0' 

2.  4.0’.  7.0' 

3.  10.0'. 10.5' 

RAG  SAMPLES} 

1.  10.3'. 12.0' 

2.  12.0'.)J.0' 

3.  14.0'. 21. O' 

4.  25. O'. 24. O' 

S.  30.0'. 31. O' 

4.  35. O'. 35. 4' 

7.  40.  O'* 4 1.0' 

BOX  1;  5. O’. 55. O'  _=j 

CARTON  1; 

51.  O'- 32.7' 

Ho<*  It 

Soil*  Logged  Byi 

A.  J.  SLmp«oo, 

Trinity  Engineering' 

\  Tea  ting  Corporation  d 

Primary  Logg  *d  Byi_d 
Uirr 

Corpa  of  Engineer*. 

Fort  Worth  Dlatrlct 

Hot*  2t 

UiUllid  2''  plaatlc  -E] 
pip*  from  443. 0 
U  413.0  for  trover 

wU*r  observation*. : 


)«n  SUo  Ho.  1  3S4C-42 


L^KniUyi 

■ 

- ' 

SBBwk 

1 1 1 1  1  MIM 

gWEfflW 

■  1 

!■  tT.Vi  ■  *WT 

rT^'.ll“‘.tVrrtTrTrn.j|„_UI)- 


tin. 


..See  Nett  l 


,  nfll'iHtt.i, 


-^,93  , 


I  ond* r  -litmtrV.- 


551.441 


iHU&J, 


iULJiJl 


Jt*a  Saody  Clay 


14.0’ 


14.0*. II. O' 

Hmeiton*  Gravel, 

J  Weathered.  TaaMod. 

UJ2! _ UalJ - 


'l£2__JU_ 


ULn 


qn.o'.n.o1 

3  Shale,  Tat  and  Cray  Weath¬ 
ered,  Soft  w/Num.  fUl 
Cm.  Soft,  niiUti  T»a 

Sand  Pocketa 
322.0*  Ironstone  Nodt., 
Rad.  Hard. 

327.2'.2S.7»  Sandstone, 
Tin.  Oral*.  Soft,  Friable, 
Tan.  Weathered.  Ox. 
SUlttd. 

3i0.SM0.0' 

3sn*l*  iwd  Sawdato*^  pre* 
dominantly  Shalt  w/Ht.'n, 
Layer*  and  Ltatt*  *f 

Sandilont  and  Silliton# 

Hodulta, 


30.  S'. 50  O' 


I0C% 


I  Shalt  and  Sandetene.  Pit. 
dominantly  Shalt  w/Num. 
Layer  and  Ltaita  of 
Sendetene,  Scattered 
Slttitonnjncluetone  a  ad 
roaail  Sheila.  t 
SMl.ll  Hit,, 

Mad.  Btddtd  to  Mailltt, 
Dark  Cray.  Uaw«uh<r«d. 
Sandtto**  u  Soft. Mod. 
Hard.  U.  Cray,  riftfV. 
ITttCrt..  Friable. 

|  51U.1Q..  I.  H.rd  T..  B.l«( 
40.0'  Sandatune  !*  very 
Hot  Grala  aid  Hard. 


79.0M3.4*  roaill/troua 
Zoo* 


4  30.0* 


Tout  Depth  •  50.0  r*.t 


*  1134- A 

(HOMIItll 


no. 


imJji 


R.S 

100%] 


K005,| 

35.0 


55% 

M-&. 
R.7  , 


100% 

M 


>•11 


10% 


11*2: 

[R.I2 

iL2 


I&.13 

100% 


US. 

R.14 


Starttd  coring  »»ith4M 
<ort  barrtl at  27. 0‘.  ■ 
CARTON  SAM  PL  ES 


3“  Sbtlby  bub* 
0.0'. 24,5' 

MR  samples 

1.  2.0*.  ).0< 

2.  4.0'.  7.0' 

3.  lO.O'.ll.O* 
4*  14. O'. 14. S' 
5.  It.  O'. 13,0' 

4.  22. O'. 23.0' 
7.  24.0'. 27.C 
RAG  SAMPLES 

1.  14. S'- 16.0' 

2.  14.0*.  17.0* 

3.  17.0'  lt.0' 

4.  20.0'. 20.5* 

5.  20.5*. 21.0' 
WRAP  SAMPLES 


O'-  1.0' 

0*.  2.0* 

O'.  4.5« 

5*.  4.0' 

0*.  a. 3* 

5'. 10. O' 
V-I2.S* 

14.0' 

O'. 20. O' 

O'. 22. O' 

0'» 23.  S' 
S’.24.0' 

O'. 24.  S' 
Drilled  Sol*  out  from 
124.5'. 27.0*  and  att 
rating  to  27.0'. 


7.  n. 
t.  12. 
9.  1«. I 

10.  21.  i 

11.  23.1 

12.  23.! 

13.  24.1 


1.  27.0'. 

2.  33.3'. 

3.  31.5'. 

4.  41.7'. 

3.  47.0'. 

4.  50.3'. 
7.  51.0*. 
I.  40.4'. 
3.  46.5*. 

10.  71.3*. 

11.  75.4'. 
10.3*. 
84.3'. 
13.0*. 


27.5’ 
34.3’ 
33.2* 
42.7* 
41.0* 
51. I* 
13.0’ 
41. S’ 
47.3’ 
72.5’ 
74.4* 
11.5* 
•5.3* 
30.0* 


BOXES 
1.  27.0'. 31. 3* 
3I.3'»37.2* 
37.2'-43.5' 
|  4.  43. 5'«49. 5' 
5.  43.5'.35.0' 
33. 0* -42. 1* 
42. l'«4f .0' 
41. O'. 73. 4' 
73. 4'. 10. O' 
10. O'. #6.0* 


4. 

7. 

I. 

3. 

10. 

II.  S4.0'-90.C’ 

Not*  li 

Solla  logged  byt 
J.  SLmpaon, 

Trinity  Engineering 

Ttallnf  Corporation. 

Primary  logged  by: 
ISreca  !i  Marr 
Corpa  of  Engineer*. 

Port  Worth  Dlatrlct. 

[Not*  2i 

UnauTtfd  4”  piratic  "d 
[pip*  from  597. 8  to  546.  tlj 
{for  groondwaur 
iobaarvatlon*. 


Aubrty  Dam  Slid  Ho.  I  '  JS4DC  5 


orttUMC  toe 


n 


So-ithw-a  I.  m 


I  Aubrty  Dam  Sit*  Ho.  I 


!  '*X»2*.*I  1».sT4j“y*M 

KM- 

Corpa  of  Cncineert 

3S-5I  1 

*•*?*.**  *1'“*  ..  Dill  Stanton  j 

•  teeta  *■-**!•  Ml* 

_ 7.R‘ 

_ 37  ’> 

[  rrr  i  r;  l*  * if  u  m  r*  Air>  wrl 
MIL 


tmiirwAJ  u.tr 
I  -  DAMCO  Modal  1 2S0 

■-->  •*  •»  *.»w 

*»•*<•  •  \ll  «»•«•!  | 


HMIKMM.  •« 


pis.m  2 


373.86 


LiAUii 


r«rt  tVnfih 


1**7*  • 

|H  1  W 


••  i«i>(  mmm  <«i  •*•«! 

o 

be*  Note  2 

I  iz  zl 

72  ”  12*27  *72 

h  «**e*ie«. (•»••* 

m—*  an  n  * 

Brown  Silty  Clay 


Tan  Sandy  Clay 

11 


Z  '  1/  ft  7  |i  Tan  and  Brown  Clay  xr/ 

•"=  |\ _ Ss.‘ ntttiCjn 


Lime  atone  Gravel,  Mod, 
Hard,  Vtaih.,  Tan  w/Nv 

Clay,  Ltnata,  Tan  and 

_1  ■  I' _ Stained. _ 


l.f.JO.S* 

Snalt,  \Y#*lh.  Tan.  and 
Cray  Soft,  M***tv«Sc*t- 
ttrtd  Tan  Sand  P*:ktta 
and  Ltnact  * 

20.3' _ 


m 

trm 

H 

H<W 

20.3*. 25.0' 

Shal*.  Cray,  Mod.  Hard, 
_  w/0<c*»lonal  Sard/and 
^aj^Hone  Seam* 


im 

■T'l'ii 

inv 

■lija 

■j^tp 

3M  Shelby  tube  aam-  h 
plea  0. 0'-7, S',  and 
I3,0'>2I.0' 

JAR  SA?'PLES 

1.  2.0%  3.0* 

2.  6.0*.  7.0* 

3.  9.0M0.0* 

4.  14.0*. 13.0' 

18.0*. 13.0' 

23.3' 


4.  22.0'- 
WRAP  SAMPLES 


0.0'. 

1.0'. 

3.0'. 

4.0*. 

5.0'. 

7.0*. 


I.O' 
2.0' 
4.0' 
5.0* 
4.0* 
7.8' 
15.0M4.Q' 
14.0'. 17.0' 
17.0*. 18.  O' 
19.0'. 20.0* 
20. O'. 21. 0‘ 
23.0*. 24. 8' 


[Tout  Depth  J*  23.0  Feet 

St t tub  at  7. 8' and 
•  cleaned eutto 9,0'.  *1 

U'*<*NT.«l-elom  bbl,  ‘ 
9.0'-13.0',  and  ”] 

21. O’. 25.0'  J 

Note  li  Soil*  Lotted  Dy.  A.  J.  Slmp»*A,  Trinity  Entineerinf: 
Tcatinf  Corporation.  Primary  Logfcd  Byi  Cfttn  4  Marr 
Corpe  of  Entinecra.  Tort  Worth  Diatrict. 

Note2i  Boring  advanced  to  7.t^foot  depth  prior  to  ualng 
drilling  fluid  and  groundwater  w*t  not  epcountefed  above 
that  depth. 


iMoaiiilit  iiiwuMMn 


Au 


Aubrey  Dam  Site  Ho.  1  '  3S-SI 


RECORH  DRAWING-WORK  AS  BUIU 


actiQN 


OtSCniOTIQM  or  *tVI|tOH 


U.S.  ARMY  CNOINEER  DISTRICT,  FORT  WORTH 
cor.p©  or  CNOiNCtnc 

FORT  WORTH, Texas 


•hum*  at 


sylMiTTfo  tr 


RAY  ROBERTS  LAKE 

ELM  FORK  .TRINITY  RIVER,  TEXAS 

EMBANKMENT, SPILLWAY  AND 
OUTLET  WORKS 
LOGS  OF  BORINGS 
$S6D-40,3S4C;4I.3S4C-42,3S6DC-50  AND  35-51 


iwviTATiON  wa  oacwC3*fl2.p  ^oZ6  joare  \<\&Z 


_ _ _ _ _ _ _ {COHTRacTHO  oaewes-^z.  -C.-CQ9Z 


CHawiNC  NJttOLR 


SKIT  HO. 
Or 


22 


TO  ACCOMPANY  FOUNDATION  REPORT 


COH I H*C I  HO  OACWL-i 


Note  2s 


M;*  hf&viy 

o+i  ut««^  it P**<  -: 
,vi  «'■' 

,:*..«lrt'l  •*"* 


IMOOUKDI  <rn»iafMn 


Aubrey  Dim  Site  No«  1 


CHC^IFORM  |j  M[y1MI  IpillMf  »*t  PHOvCU 
iMOOintop  >nMHvn«n 


Aubrey  Dim  Site  No.  1 


CON  I  MAC  T  NO  OACW6  3  ' 


OOS3 


■  .  mmmtwsmm  m  m 


c tf*firtt>  eur 
ricnr,  «CD  ’Co*tse  an, 
R£t>'TA>jt  A*t>  cfcAy,  jcatt 


nce.-coA«3c  «u,  son, 
V.  Poorly  ccrtutfjcv, 
a^cu.f,  TAti  l  &AAY 


$00-51  S  j5a.jp  »  GtA'jfT 
a’  riAt  t**n,  m/D  -cofjtu:  clu 
Looui'f  Cnf,  T/VJ  (  C<1X> 
Ml 


»».  5AwW4  C*.  C£AY 


3  "  SHtnV  Tu6£  . 

0.0  •  3.0' 

Fish -mi.  Sir _ 

JO  -|6.0* 

Ht-COlC  «sl  .. 

lit) -11.0  (mnc~) 

ife"  note,  eir 

•  -  .13.0  -2»0'  •- 

6”  tocc-tiT  .. 

110-  3o,0*  ... 

4'1  coitc-6t l.  . 

J0  0-3S.S*  fo  Itui 
4"  Cost -811. 

.  3SS-/0?' 

#<  CO AC  BOL 

tot  -  uo‘ 


.2S£?l£l£i_ 

•*>8.  I  !  i.o-2.5' 
2  ••  Jo  -J.S 
J  ■  /o  o-i/.o 
4  '  2f,0-30.0 
.S'  3S.S-W.0 


CMiw  I  '-.4CS- 37.5' 
....  2.LM.J  -53.5  _ 
.  .  3-'  57.3  -SU- 

—  .4'  CJ.7-45.7 

- 5  •  41.3  -  C7.7.  . 

4  '■  72.1-73,2 

.  7:  11.3 -m 

t  l  »-V  7J.f  . 

i--  m-nc 

»'  44. S  -77.(1 

■ _ <3:  «4.l-H7./._ 


CJAtce.  J.t'iEL  Afrtt 
J34  Wats  tKS  ,6s.{>'_ 


77ors :  Holt  was 
.  _P»£«u.tt  tcjtcp  . 


III.  «Lf  v»TiO<i  «*Og«b  ***** 


BHidfc9 


0.0*  '  -to  ?U.O*  *  ”  • 

CUT  -b  •  -  *  .. 

0.0  to  b.O  -  calc.,  not 
.  stiff,  brow.  *' 
b.O  to  lb.O  -  calc. ,  si 
wist,  stiff,  brown. 
U.O  to  19.0  -  calc., 
scattered  griTel,  tioi 
stiff,  brovn. 

‘  19.0  to  2b.O  -  calc.,  j 

*  wist,  stiff,  (ray  an 
«  f  tan. 


-  -  -  Start  6«  d,  bb*l  at  ’ 
2b.0»  . 


2b, O'  to  26.0'”  ,  •*  V 

CUT,  calc,,  aoist,  stiff 
«  tray  and  tan. 

26.0*  to  3b.O' 

KO  RXCCVEKT  - 

3b.0»  to  37.3* 

CUT,  sandy,  «olst,  jned. 
stiff,  tray  and  tan. 

37.3*  f  to  35.6* 

SAKD,  gravelly, clayey, ' 
saturated,  Md.  dense, 
tan.^  *  ’ 

*  ••  RafUsal  vji.,  bb'l, 

J8.6*  -  -  Start  3'  fish- 
tail  at  38.6*  -  -  - 


1,  Pater  level  not 
.  »•  determined. 


2.  dan»i  ' 

.  A,  26.0  ’  . 

■  *  B,  28.0  * 

‘  *  C,  36.0 
;>*  D.  38.0 
\  E.  38.6  b.  *  \ 

^KOTEi  All  Jar  samples 
J  .  taken  f rot*  shoe  and 
‘  catcher  of  denlson 
„**«a»pler. 


*  3*  Denlson  cans* 
,  1.  2b. 0  to  26.0 
t  .2.  3b  .0  to  36.0 
■  3.  36.0  to  38.0 


b.  Hole  squeezing  * 
badly  at  27.0'. 
b*  plastic  pipe  set 
to  b5*0'.  Another 
offset  fron  6 DC-30, 
Hole  8A6D-6U,  wiU 
be  drilled  to  obtal 
Unison  saiples  fro 
-  26.0  to  Jb.O.  Offst 
bearings  ar.d  eleva¬ 
tions  will  be  fumi 
after  completion. 

5.  Drilling! 

0.0*  to  2b. 0*  -  8' 

'  auger  -  no  saaple 
taken.  # 
2b.O«  to  38.6*  - 
6-d.  fc*>* i. 
«.‘38.6»  to  101.0*  -  3 
'  -  fishtail.  • 


CUT,  calc.,  wist,  stiff, 
*  brown  to  gray  erd  tan. 


-  Start  6"  d.  bb*l.  at 

2b. O'  -  - 


b.O'  to  3b. O’ 

CUT,  calc.,  oolst,  oed.  s  Iff 
to  stiff,  sandy  to  32.0* 
with  sard  Increase  at  32 
tan  and  gray. 


b.O’  to  36.0* 

SAKD,  all.  clayey,  ocd.  de 
saturated,  nedlua  to  eoar 
grained,  tan. 


1.  ‘.toter  table  rot 
--‘deteralred. 


!*3T£:  Jar  sasples  take 
fro  a  shoe  of  denlson 
bb'l. 


3.  Denlson  Cars: 

1.  £t.O  to  26.0 

2.  26.9  to  20.0 
■  '3.  28.0  to  29.0 

t.  20.0  to  22.0 

5.  22.9  to  21.9 

6.  2^.0  to  26.0 


l.  DrilUrg: 

J.  0.0-  to  £1.0-  - 
0"  tugrr 

2.  J..91  to  26.0'  - 

6"  <j.  bb’l. 


30.6*  to  UuO' 

JAlfO  »nd  GRAVEL,  Md. 

.  _<*»*«• 

-  -  Drilled  Into  p'rlriery'’ 
\'"i»at«rlil  at  bb.O*  -  -  - 


6.  Identification  of 
materials  from  38,' 
.  to  101*  based  on 
-  «  cutClngs  and  drill 
n*'*4’  action,  -  *v 


bb.O*  to  .'101,0*  - 

*"  A  v*  , 

SHALE,  soft  to  is*  hard 
k/LIKKTOXS  fro*  86.5U 
to  89.6*.  ’  t  ; 


7*  „  *E*  log  free*  L 
/  .3  to  101*  *  -  , 


.  ■  *  *  ■  i ,  ./j  ;  • 

t  ■.  v* 

•  *•«*  ' ,  .,1 

'  „  —  1 

‘i  ■  •  *  -  i'j 


t-t3  <  i 


RECORD  JflAWlNG-VORK  AS  BUILT 


.  T.D.  -  101.0*  - 


aCfipw  |  Part  >  OtScai»T.QN  p t  *cv<siqn 

U.S.  ARMY  ENGINEER  OIBTRlCT,  FORT  WORTH 
corpo  or  cnoinccao 
_  roar  wokth.uxas 

RAY  ROBERTS  LAKE 

ELM  FORK  .TRINITY  RIVER.  TEXAS 

EMBANKMENT, SPILLWAY  AND 
OUTLET  WORKS 
LOGS  OF  BORINGS 
3S4C-62,3A6D-64,AND  8A6D-64A 

IWITAttOH  HO  0ACW6»-fl3.g.A7L&|D<It 

_ COIT.ACI  HO  0ACW.5  -  1 1  Z  OCt%  Istojf  SCT 

O.AMINO  NoWBtA  |  JMttt  no  I  -ttV~ 


TO  ACCOMPANY  FOUND ATION'  REPORT 


v»NIHKI  My  sz.  c  OO^i> 


SKAL2 

d** .fray,  n:4  he'd 
(rock 

unwee,  n:n-Jolnted, 

al,  calc  ' 

(*3.2  -  50.0 

*ntl7  h'rt»r  to  Ha-! 

tall. 


0.0'  to  19.0*  , 


0.0  to  3.0  -  all.  svdr 
nediun  to  stiff,  Rols 
brown.  / 

3.0  to  16.0  -  sandy  to 
16.0,  Tory  sandy  fron 

i6.o  to  19.0,  '  tur, 

noist,  tan. 


19. o»  to  a.o; 

SAW),  all.  clayey,  nedltn 
to  c oars c»£rai nod,  nediu 
dcn9o,**olat,  tan. 


21.0'  to  22,0*  -  .  | 

•  CLAT,  sandy,  rediurt  stiff 
no  Lit,  tan.  I 


-  -  Start  6-  d/b'l.  at  22.0 


1.  Elevation  of  ground 
water  was  not 
detemined. 


2.  Jarsi 
A.  2b.O 
*  B.  26.0 
1  C.  28.0 

D.  30.0 

E.  32.0  . 

F.  3^.0 

S»CTE*  All  jar  ji*pl*>3 
taken  fron  Denison 
fcb'l  shoe. 


3*  Denison  Cans: 

1.  ?2.0  to  21.0 

2.  21.0  to  2 6.0 

3.  26.0  to  28.0 
L.  20 .0  to  30‘.0 

5.  30.0  to  ^2.0 

6.  32.0  to  3-i.O 


Ii.  Pocket  pent trone ter 
tests  as  follows: 


5,  Ko  Jar  jar  pie*  ta'-'er 
fron  0.0  to  22. 0 


o.o  to  33.3 


0.0  to  3.0  sediua  plastic 
dark  brown,  sediua  stiff, 
Boi  at 

3.0  to  9.4  low  to  tediua 
plasticity,  brown,  v try  , 
t»ist,  stiff,  slightly 
»uul;  •  „  i  >  t 

9.4  to  16.5  *#dlva  plasti 
dark  brown,  stiff,  uoist 

16.5  to  J6.5  low  plastic! 
dark  broim,  stiff  to  vary 
stiff,  Moist,  slightly  sat 


leal 


'  flrtlUn/t 

0.0  to  15.0  10*  auger 
15.0  to  33.3  6*  D  K>1 
33.3  to  35.3  77/8-  - 
.roch  bit 

’  *  JPqrds,;^  sannles 

1.  15.0  to  17.8 

2.  19.8  to  21,8 

3.  21.8  to  23.8  . 

4.  23.8  to  25.8 

'5.  25.8  to  27.8  *  r 

6.  27.8  to  29.8 

7.  29.8  to  31.8 

8.  31.0  to  33.3 

V  "  •  A*  «  , 

‘  *  Norton  sagole 

.  .  "i 

1.  18.1  to *19.0  t  • 

Rots:  sample  cane  frw  ‘ 
,  deni son  can. 

JftT  s.vroles  ♦ 


26.5  to  30.5  aodiua  pi  as 
dark  brown,  stiff,  Doist 


30.5  to  33.3  cediua  plasti 
gray  and  tan,  very  stiff, 
aoist. 


B.  3.0  to  3.0 

C.  8V0  to  9.4 
0.  9.4  to  15.8 
E.  17.8 

r.  19.8  .  ‘ 

C,  21.8 

H.  23.0 

I.  25.8  *  ‘  , 

J*.  27.8  •  * 

K.  29.8 

1.31.8  , 

Sotei  .eacples  E  through 
L  from  shoe  of  Denisor 
.  i  7 


Bole  offset  20.7*  S35°f 
fro a  staked  location 
U-  2,141,445;  r- 
615,594).  Uesr  elcvatior 
is  559.6  as  determined 
by  bend  level. 

*7  dI  o'  ^T-y  '  *  - 


.23.8  2.25 

25.8  2.25  •' 

21.8  L  1.T5 

,.'29.8  1.75 

•51.8.  1  3.30  -  • 

..  • 
-T,* Mi'  V  • . 

i  ...  .■;■.*• 

•  iU'sasples  are  cal- 

■  careous.  •-  ' 


Bole  Vis  aot'bailed.  '*** 
4*-  slotted,  plastic  \ 
pipe  set  to  36.0*. 

Daily  seasurenents  re¬ 
ported  on  suppliseatal 
sheet. 


6.0  to  U.6  *ediua  t 
brown,  hard,  wist  (t 
very  stiff  at  12.5) 


14.6  to  18.0  aodiun 
tlcity,  light  brown, 
stiff,  aoist  ' 


10.0  to  22.0  high  pi 
brown,  vary  stiff,  vc 


22.0  to  28.2  sediua 
tioity,  light  brown  a 
t t£jr  a  stiff  to  stiff 
*oist,  slightly  sandy 


28.2  to  29.2  hn  pla 
gray  and  V\n,  vary  at 

■oist  a  *  6 

-  *•  .•« 

29.2  to  32.6  !  Si  ’ 

sm  -  - 

tan,  loess  to  sediua 
saturated,  non  calcar 

32.6*  to  3f 

ail--"  i‘;  7 

32.6  to  34.5  uUu 
■tiritjr,  »t»t,  rttff, 


,«at  *rij  J -  * 

•54,0  to  36.6  Urt'fU 
.  Ua  tzA  (n j,  ntt  to 
stiff,  saturated, 'san 

.!*».  **  mV:  1 

36.0  to  38.5  "  V* 

1  •  • ,  t  sX\\  i 

SAE)  -  -  *  - , 

’*i.  V  , 

-...taa.'sediua  dense,  a* 
-.^slightly  olayey  r». 

‘  ‘  ; 

38.5*o45.5 
»  #'  *  r.“  ’ 

oBxm--r  /'.‘v,,. '>■; 
*  .  -  ■  ■  •  ■ , 

•  tu.  looi  c  V*tur.t«l, 

■  .  liadj,  1«M  OOITH 

■  40W1. ,  ■’>. :  ■  .-'v.-;.: 

’  ■  '  ,■(*  ;*  • 

1.  D.  .  43.3  • 


} 


fr  tmCMIHW gv€MtH»0«« 


RMfTM  ONIVLtS  M(0  «OC« 


OXtLUNC  LO 


TsrtiiJS 

■L  SgattataUn  ■ 


hrtterfi 


•HmiW  ~~~~ 

,X-  2.140.155 _ I-.IK.5S3- 


[—gam  tf.Mmiii- 

«.  liOii  ad  («<  |MM  «e*  «,M*. 


STmmI  SmwTK 
4Vl,Hns 


I 


>  OhuCikm*  «Tw3t« 

Q'"f v 


 in,  Mm  .»*»■ 


Ll5 


\ 


V. 

/*;*; 

*■ 

•  A'- 

» 


>V-=I 

ti 


■■44.P- 


kV*Le~  “  -  *|*js  *♦»  ftlgri^Q 

I^'L 


M  Wtl  »«•*»►«  *#  ft*.  ,  .  ■ 

,uil,™'l'‘Gr»™7aIr 

^  ril'iivr' °»  c“'.* 


K:;i.tsw5.,.|—~.» — ps 


it.  trm 


11  «W»  Milt 
H.nu«T'<Mnw,n,|; — 


|>  wck.1 

>1  lttucw  tlCOYH, 


0.0  to  32.0 
CUT  -  -  “ 

0.0  to  4.5  aadi ua  plas¬ 
ticity,  brcpriab-gray, 

•tiff,  aiigntly  aoist  ^ 

4.5  to  11.0  low  to  aaiiu^ 
.plasticity,  brow,  stiff  1 
▼•ry  stiff,  aoist,  with  scjis 
CllCATSOUS  pirtielw  5.2  V 

11.0  r* 

1 1.0  to  20.0  high  plssti&ty, 
light  brown,  aoist  to  rsi* 
aoist,  stiff 

20.0  to  22.0  high  plutichty, 
light  brown,  isdiua  stiff,] 

.  Tsry  woist  to  siturstad 

22.0  to  28.0  isdiua  pls>-| 
ticity,  bVown,  stiff  to  v«7 
stiff,  aoist,  wit.  sons  cilc, 
psrtiolss  sad  s  few  scill  I 
thslls 

28.0  to  30.0  isdiua  piss*] 
tiwity,  t*a,  stiff,  tsry 
mist,  slightly  sandy 

30.0  to  32.0  low  plssticilty, 
.tin,  siturstsd,  stiff,  nrfiy 

3r.X>  to  43.0 

suro  -  - 

32.0  to  34.0  tin,  oedlua 
dsoss,  olsysy,  siturstsd 

34.0  to  35.5  tin*  looss, 
■iturstsd,  griYslly  , 

35.5  to  43.0  with  oosrss 
grsrsl 


»  *,  i  «  * 

1  **■^1*  VW» J*. 


£ l 


rtMt 


-551^1 


43.0  to  44.0  '■  [. 

SH41I  -  -  • 

tit],  ».-dlu»  herd  , 
(rook  classification),  ujJ 
.  Taathsrad,  ncn-jnlnted,  1 
•  aoist  *; 


'Wti 

*,v 


s' , 


a 


hi  8 


Tar 

c.i 


X 

Cm 


I <=“» 

So  H 


Ca* 

f 


Cm* 

SO% 


6» 


C**8 


Cot 

1 


•x 


• .  y 

:»' 
>.  t 

>  v.  | 

-  ■»* 

,  i 


•-H 


*  *  #£cUUi£ 

*  ,*  * 

'0.0  to  15.0  to*  aujer 
<5.0  to  37.0  6*  0  Bbl 
37.0  to  44.0  7  7/8*- 
rockbtt 

.  i 

to  cuing  i 
It r.  sweies 

ct.  o.o  to  4.5 

»•  4.5  to  5.2 
C.  5.2  to  10.2 
0.  10.2  to  11.0 

I.  It.O  to  15.0 
•P.  17.0 
o.  19.0 

H.  21.0  ,  . 

I.  23.0 

J.  25.0  ‘  • 

X.  27.0 

L.  29.0 
X.  31.0 
I.  33.0 

O.  35.0 

P.  37.0 

■lotai  samples  r  through] 
P  taken  fron  3to*  of 
Denison  bsrrsl. 

Panlaon  skeins 

1.  15.0  to  17.0 

2.  17.0  to  19.0 
3.  21.0  to  23.0 

4.  23.0  to  25.0 
.5.  25.0  to  27.0  i 

6.  27.0  to  29.0 

7.  29.0  to  31.0 
8.  31.0  to  33.0 

9.  33.0  to  33.0 

*ot«i  no  >u;l«  19.0  to] 
21.0  du«  to  estchsr;  * 
no  cupl*  35,0  to  37.0 
4uo  to  presence  of  gravj 


Pot* 

ill  overburden' material 
ere  calcareous. 


pend  cnn*tro*rt*r  'test 
»  '  *.  •  “  ’  « 
,*drp’th  ^  •.  hsns/sq.  ft, 

*i7.*o  ■  '3.2b 

•19.0  .2.75 

23.0  ‘"‘2.65  7 

’125.0  /’  ,2.65 

-27.0^'  1.75 

,29.0  .1.50 

••31.0.  '  1.20'/  ^ 

'AV-  •  •  * "1  •  ; 

'V  **7*4 » r  Ublt, 

;V^J  *'  1— 

f Bols  biilsd  to  spprox-  - 
,  iaitsly  30.0*  but  uldx  Z 
vstsr  rtry  rtpidly,  Z. 

ift«r  oosplrtion  of  - 

'  biilin^,'  aitir  lwvtl  *1  - 
-9.8’.  Idditloasl  wsisr  I_ 
X  tibia  inforoition  rs-  3 

portad  on  luppllflsntsl  - 
shaat.  4"  ilottad 
plistio  pipa  sat  to 
35.0'. 


RECORD  DRAWING-WORK  AS  BUILT 


■ 

■ 

SMtSSTM 

■ 

tea 

VVM2* 

■afii'H 

0*8.  ARMY  ENGINEER  OI8TRICT,  FORT  WORTH 
courts  or  cnoinccrs 
roar  wosth  ,tixi» 


HVMI  ST» 


uni  m 


KIWIS  t»J 


ISUtMlTTCD  ST 


CHCikCL*- 


RAY  ROBERTS  LAKE 

ELM  FORK  .TRINITY  RIVER,  TEXAS 

EMBANKMENT, SPILLWAY  AND 
OUTLET  WORKS 
LOGS  OF  BORINGS 
8A6D-67.8A6D-68.AND  8A6D-69 


I  IKVITATION  HOl  0ACW«3'M'©  a>26|o*T«!iW,#l^62.  1 

gr.rpiCTH i.‘t  w;  j  *«.' w 

W 

t- 

8 

0 

1 

rJ 

ts 

I 

to 

J 

1 


OVO  ow  iQTHtNo'a1 


mmmgm 


0.0  to  5.0  atdlua  plas¬ 
ticity,  dark  brown,  cedluc 
stiff*  slightly  ooist 


Drilling 

0.0  to  40,0  8*  sugar 
no  casing 


jjr  ?y,?U? 


0.0  to  6.5  sedlus  plasticl  t 
brows*  wediua'stiff  (beoooM 
stiff  st  4.0)*  slightly  so!  s 


5.0  to  tO. 8  scdiun  plas- 
tlsity,  brown,  stiff,  sols  t 
with  aoae  calcaroHta  par¬ 
ticles 


J0.8  to  27.0  high  plasticity, 
brown,  stiff  to  very  stiff! 
noist 


A.  0.0  to  5.0 

B.  5.0  to  10.8 

C.  10.8  to  12.0 

D.  12.0  to  16,6 

E.  16.8  to  21.8 
T.  21.8  to  27.0 
C.  27.0  to  28.0 
fl.  28.0  to  29.0 

I.  29.0  to  51.0 

J.  31.0  to  >3.0 

K.  33.0  to  >4.0 

L.  34.0  to  35.0 

M.  35.0  to  >8.0 
X.  38.0  to  39.2 
0.  39.2  to  40.0 


6,5  to  11,5  low  plasticity 
light  broro,  vary  stiff,  * 
•lightly  sandy 


11,5  to  16.5  nediu*  plas¬ 
ticity,  light  brown,  stiff, 
soist  •  . 


16.5  to  29*6  sediuu  to  hi* 
plasticity,  brown,  stiff, 
wolst  -  • 


ill  ovartardan  naterlal: 
are  calcareous  I 


*?atcr  table 


27.0  to  28.0  cediuo  pl*s-J 


tisity,  tan,  oediua  stiff  i 
stiff,  very  noist,  slightl  r 
sandy 


Drilling  cud  not  used 
and  hole  not  bailed. 

4"  slotted  plastic  pipe 
set  to  33.0'.  At  com¬ 
pletion  of  drilling, 
water  level  standing  at 
24.1*.  Other  water  tab. 
inforeation  reported  on 
suppllaental  sheet. 


20.0  to  29.0  low  plasticity 
tan,  oediua  stiff,  aaturatix 
sandy  *,  I 


29.6  to  >0.5  low  plastiol 
ten,  stiff,  saturated,  sen 
very  slightly  gravelly 

-  «  „  . 


tan,  loose,  saturated, 
becomes  slightly  gravelly 
31.0  to  33.0^  ^  my 

33.0  to  34.0  '**“ 


i-jhan,  loose,  saturated, 
coarse,  gravelly 


aediui  to  high  plasticity, 

I  *  «;».* 

-brown,  stiff,  woist,  aligh 
gravelly 


tan,  loose,  saturated, 
poorly  graded  l 


31  *7  to  32.5  M(h  plwtl 
injr  tod  Un  »ttl«<l,  «odl 
’  .tiff,  rery  »ot»i,  c*lcxr 

'  32.5’ to  37.0  tlfb  pU»ti 
’jriyitb-fcrora,  eott  to  me 
•tiff,  vrry  «ol»t  to  Mtur. 
Becomes  subtly  >ea3jr  et 


1 37.0  to  45.5 


our  -  -  ..  v,  ■' 

*  35.0  to  38.0  sediua  plaa-j 
tidiy,  brows  and  gray,  st] 
,*oist  *  N  *  '  1 


.tan,  loose,  saturated,  \ 
clayey,  with  sceie  shells 
and  swell  oobbles*  Beooae 
very  olsysy  et  42.0*. 


38.0  to  39.2  low  plsstlcl 
brown,  nediua  stiff,  sat¬ 
urated,  sandy  and  gravelly 


dark  gray  sediua  hard 
.  (rook  classification),  ur>- 
weatbered,  non- jointed, 
non-  to  slightly  cal car ecu 


‘•iLts'sr'is  i*  i  i  i  iti.i  i‘u 


OfttLLING  LOG 

tTSoJUl  - - 


0.0  to  6.5  sodiur  plastic 
brown,  wedlua' stiff  (beooc 
sUff  at  4.0),  slightly  »o 

6.5  to  11.5  low  plastic! t; 
light  broTO,  vary  atiff,  . 
slightly  sandy 


11.5  to  16.5  oeiiua  plas¬ 
ticity,  light  brown,  stiff 
EOlst 


16.5  to  29.6  tediun  to  hi* 
plasUclty,  brown,  stiff, 
aolst  *  • 


*  ftfllltag  *  v- 

>  ’  i  , 

0.0  to  43.0  8*  auger 
43.0  to  46.0  7  7/0 
rockbit  •  ,  % 

■Mar.  jvrples 

'A.  0.0  to  4.0 
8.  4.0  to  6.5 

C.  6.5  to  11.5 

D.  11.5  to  16.5 
t.  16.5  to  20.5 
>.  20.5  to  25.5 
0.  25.5  id  29.6 

H.  29.6  to  30.5  • 

I.  30.5’to  31.?  “ 

J.  31.7  to  32.5 
I.  32.5  to  37.0 

L.  37.0  to  42.0  . 

K.  42.0  to  45.5 


All  saterlals  are  c al- 


*?atar  table 

Because  of  squaring, 
hola  o 7-  ballad  only 
to  16.0  •  slotted, 

,  sat  to 

39.2' .  U'.lj  aeesur  e- 
asnts  r  jortoi  on  tup- 
plis octal  shoot. 


■adiuB  plasticity,  brocn, 
wary  sUff,  slightly  aois' 
*  slightly  sandy  .  , 


4.0  to  11,0  tan,  aedlua 
.  dsnst,  soist,  fins,  clayaj 
baoon as 'silty  at  10.0 

11.0  to  12.5  tan,  wediua 
denso,  soist,  silty,  with 
small  lrons'iOna  nodules 

12.5  to  15.0  tan  and  graj 
loose,  saturated,  with 
ironstone 

15.0  to  17.0  gray,  loose, 
saturatad,  silty 

< 

17.0  to  20.0  tan,  loosa, 
saturatad,  silty 

20.0  tp  21.0 


tan,  looaa,  saturatod, 
sandy,  with  oobblas  up  to 

4"  dlaaeter 


Hole  off sat  16.0' 
S40°2  froo  staked  loc¬ 
ation  of  X-  2,138,510 
and  T-  614,460 

*™7ater  table 

4*  slotted  plastic  " 
pipe  install od  to  18.5 
a I't*.  bole  ballad  to 
,23.0.  Headings  report 
,on  suppliaental  sheet. 

* 

0.0  to  24.0  .8*  auger 
24.0  to  28.0 ,  6",  core 

.  Jftr.  sacoles  »  - 

A.  0.0  to  4.0  „ 

8.  4.0  to  10.0  * 

C.  10.0  to  11.0 

D.  11.0  to  12.5 

E.  12.5  to  15.0  . 

?.  15.0  to  17.0 
C,  17.0  to  20.0 
H,  20.0  to  21.0 


Cftdaa 

t.  26.7  to  27.6 


'  T  * 

29.6  to  30.5  low  plastloil 
tan,  stiff,  saturatad,  sane 
vary  slightly  gravelly 

«  *  *  ’•>  «  ■ 
30.5  to  31.7  *'  . 


/ "  1  Iff  ■  : 

:.v& 


SILTSTOHE--  '  f  . 

light  gray,  hard  (rock 
'classification),  sasaiva 


.light  gray,  non-waatharad, 
•cdarataly  hard  (rock  cl&j 
■'•‘^Ifi cation),  laxlnated,  •• 
'non- Jointed 


Overburden  is  non-  ' 
calccroousA-^S^o  #1*1 
vation  i  <5  71.1^. 

8*  casing  tB'^tf.O' 


b  ..W 
.  •  *•' 


«««tr  « 

Aubrey  D.  3 


• 

0.0  to  2*5  ncdius  plas¬ 
ticity,  dai*  brown,  stiff 
to  very  stiff,  subtly 
eolst 

2.5  to  3.5  low  plaoticit, 
brown,  stiff,  noist,  slig 
sand/,*  gravelly  free  3.3 


hard  (rocU  classification 
well  cecentcd,  light  gray 
fiassive 


gray  and  tan,  nodcratcly 
hard,  non-Jointed,  nor.- 
oalcarocus 


0.0  to  3.5  B"  auger 
3.5  to  9.1  6*  oore 
(short  barrel) 

0.0  to  3.5  8"  casing 

•Carton  jy^lo 

'  1.*  5.4  to  6.0  \ 

■  y'>msL  *  • 

'Water  searureents 
not  taken.*  Overburden 
non-calcareous. 


0.0  to  5.5  . 


0.0  to  4.0  wedlua  plas¬ 
ticity,  dark  brown,  stiff 
to  very  stiff,  slightly 

DO  lfft 

,4.0  to  5.5  b ooooes  light 
brown,  solst 


Prill In*  ' 
0.0  to  5*5  8*  auger 


later  Measurements 
not  taken.  Overburden 
con-calcareous, 
lager  refusal  at  5.5*  • 


UHESTOHt  -  -  ' 

hard  (rock  classification 
v*U  cesent*d,  light  gray, 
Wixslr*  * 


RECORD  DRAWING-WORK  AS  BUILT 
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SB 

Hi 

■EMI 

■ 

HI 

B 

B  ■ 

■ 

b*th 

FJZ3 
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RAY  ROBERTS  LAKE 
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EMBANKMENT, SPILLWAY  AND 
OUTLET  WORKS 
LOGS  OF  80RINGS 
8A6C-74.8A-75.  AND  8A6C-78 


INVITATION  Nfr  QACW<5-eg-6-g^>Z6|LATC 


[MNQ« 

|  CONTRACT  NO  OACW«J-*2.-C-O0I*  | 

G*4«IN«  N^WfCA 

SKIT  NO.  I 

-_-ZJ 

SCOggftC t 

29 
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lllIiSiBS2S3$EilBiiiE9SS89BIV 


occasional  pockets  of  ttn  , 
a^nd;  with  nuaerous  short,  I 
Irregular,  tight,  iron-std 
yellow-broim  joints,  so:*  | 
of  which  open  upon  hordltr 

32.5'  to  *34.8'  black,  lj 
stained,  high  Licit.  tlgatl 
Joint 

44,4'  to  46,8'  badly  join 
and  very  sandy;  cocpletely 
w  broken  up  with  handling 

3  48.0'  to  48.3'  Iron. tone,  6 
us  red,  soft  0% 

40.3'  to  65.4'  * 


48.3'  to  55.0'  tan  and 
light  gray,  slightly  w*ath 
assnive,  calcareous 

sgj  55.0'  to  65.4'  light  gray 
•  gray,  non- weathered,  thin- 
bedded,  very  calcareous; 
slightly  fossiliferous  in 
lower  0,1* 

2  65.4*  to  79.2'  I 


65.4'  to  72.7'  gradationa  C9  5 
with  above  unit,  light  gr* 
argillaceous,  with  nuaerou 
lenses  of  gray  shale;  tod-  *■' 
erately  well  cicent*d 


72.7'  to  78.6'  well  c«*a  rf.S 
with  occasional  lenses  of 
shale,  llgr.t  gray 

78.6*  to  79,2*  ..  transition 
•with  unit  below  *  ^ 


.dark  gray,  non-cel  car  eou», 
thin-bedded,  non-fractured 
non-Jointed,  with  mueroui 
sandy  leases  sad  leases  of 
.  fine,  poorly  ceamted,  thi 
bedded  to  cross-’oedded  tax 
*-«tone{  contains  scattered 


ceotrated  aloof  bedding  % 
planes  ,  /  ( 

.  •  s'  *  ' 

sandstone  at  80,7*  to  81.0 
81,7*  .to  82.0*;  82.3*  >to  8 
,85.7'  to  86.0'  * 

\  j-,  U. ' 

..  all  ta  tone,  browflishdgray, 
well  cecented  at  79.6*1., 
>65.2*  / 

'./‘I 


tan,  loose,  aslst,  fine  to] 
sedlun,  siity,  non-calcartpus 


3.5*  to  25.6*  j 

SAKD  (priaiX7)  -  -  j 

3.5*  to  6.0*  brown,  nen-c 
touted,  non-calcarcous,  fin 
to  oodiua,  slightly  clayey1 
Tory  solst,  with  mmerous  | 
ironstone  concretions  (to  ! 
6"),  easy  to  auger  | 

6.0'  to  8.6*  reddish-bro 
poorly  ccocnted,  with  con 
cretioaa,  very  difficult 
auger 

8.6'  to  l«t. 2'  reddish-bro 
non-cecented,  o&ssive,  ve 
■oist,  con-calearcous,  wit 
scattered  saall  ironstone 
ooncretlons,  carbonaceous 
inclusions,  and  decayed  ro 

14.2*  to  25.6*  becones  li 
.  gray  with  reddish-brown  an, 
yellowish-brscn,  clayey,  w 
eooe  carbonaceous  natter 
occasional  thin  veins  of 
selenite 

18.0*  to  19.8*  CUT,  p 
doninately  gray,  sandy 
pockets  of  yellonish-bro 
clayey  send 

19.0*  to  25.6*  borderli 
>  clay,  gray,  sasslve  with 
'  leases  of  clayey  sand  an 
sandy  day  .  *• 

25.6*  to  45.0* 


25.6*  to  26.7*  dark  purpl 
.sandy,  sassivs,  »ith  irona 
-nodules  •'  — -  •  ••  • 

26.7*  to  28.6'  light  gra, 
‘and  gray,  slightly  veathe 
approximately  4.0  on  hand 


"tan,  loot*,  aalst,  fine  to 
nediur,  ality,  non-calcarc jus 

5.5*  to  25.6’  * 

SAND  (pri34i7)  -  -  * 

...»  Loo 
3.5*  to  6.0*  brown,  non-c  ~~  t 
ented,  non- calcareous,  finis 
to  aediun,  slightly  ciaytyi-^^- 
r«rj  roist,  with  nuaerous  « 
ironstone  concretions  (to  l- 

6").  easy  to  auger  OO 

6.0*  to  8.6*  reddish-bro*  i, 
poorly  ccocnted,  with  con-  ->4?2- 
cretloss.  very  difficult  t> 
auger  V. 

.00 

8.6*  to  M.2*  reddisb-iro  m,  , 
non-cccented,  assslve,  vert- 
moist,  non-calcarcous,  wit 
scattered  snail  ironstone  L 

concretions,  carbonaceous  O  3 
inclusions,  and  decayed  ro>ts 

14.2*  to  25.6*  becomes  11  ;ht^  I 
,.«ray  with  reidish-brovn  an  1- gi 
yeiloTish-brocn,  clayey,  with 
•oce  carbonaceous  natter  t  id  (L 
occasional  thin  veins  of  .  - 
selenite 

18.0'  to  19.8*  cur,  pi  -A&-2 
doclnat.lv  gr ty,  iinij,  rtui 
pock.t.  of  j.Uoiriih-tro  m  L 
clayey  sand  °4^ 

1?Q 

19.8'  to  25.6’  borderll  le 

*  clay,  grsy,  massive  with  £ 

*  leases  of  clayey  sand  eel  rtU 
sandy  day  .  *• 

25.6*  to  45.0*  ’  *'*  .3^  Q 


0.0*. to  7.0’  8-  auger 
7.0*  to  67.0’  6"  core 
0.0'  to  6.0'  8"  cicir.f 

Am  0.0*  to  3.5’ 

B.  3.5'  to  6.0’ 

*  «i  ■* 

‘  gar  ton  series 

I.  7.0’  ’to*  7.9’ 

,2.  12.3'  to  IJ.2*  , 

3.  16.0’  to  16.8’ 

4.  18.0’  to  18.9' 

5.  27.7'  to  *8.6’ 

6.  32.1*  to  33.0' 

7.  34.7’  to  35.6’  - 

a-  41.4*  to  42.3* 

9.  48.1*  to  49.0' 

*  10.  54.0’  to  54.9’ 

It.  58.3*  to  59.2* 

12.  65.6’  to  66.5' 


Depth  of  weathering  at 
33.7*.  ' 

»,  .. 

"•jater  level 

Bole  was  not  bailed  but 
left  open  for  /ater 
level  chcc/s. 


/  .  •  f  ,f  r 


i  r 

42.8’  to  4f.0’  wi if.  scajt- 
tered  fossils  c$  q 

45. C'  to  57.6’  G 

I  I 

LI,’i..70'.2  -  - 


■P-7-1  <5.©’  io^.y  transition;  L 

»i**a  above  .nit,  very  ar.ji’ -  O  I 
lacccus,  crith  nuccrcua  lcrnca 
ar.d  partings  of  shale,  rry.fy* 

Z  r.  J  t.dcratcly  well  ceacr.ted,  /» 

60 —  dth  nuaerous  foaatls  frj:  - 

50. S'  to  51.2’  O  %  U^S- 

Z  •Sti 

~Z  rrv  :.r-j  51.3'  to  57.6*  tecoacs  ;i  ^it 

-  *eiJ  CCttfV.fi,  wit-.  rj  \ 

Z  Prj  n-scroua  lenses  of  grt, ,  H 

sr.*i;i  ceous  1  ices  ten  c  L 

Z  >7.6*  to  6t».5' 

£/  1 

“I  d^rk  ,Ti; ,  thin-bcii.d,  nc> 

“  fracturvd,  r.on-  oir.tci.  c 

Z  corcoua  on  leJJir,;  plar.es  | 

70-^  to  59.0',  nor.-calc irtous  I 

-  froa  59.0*  to  TO,  acittcrod 


pocket;  of  loiii.o,  thin 
are  ajviy 

v»  JI  ?W.V.  . 


60.5*  to  60.0’  JAh*:,  thl- 
tcidwl,  very  fine 

60.9*  to  61.9*  SI  .'.TOWNS. 


61.5*  foa.i.s  on  beddic.;  j'.aro 
62.1*  to  62.2*  foaalllfed^i 


miviomi  io<f<e.t  oiwu'i 


*  etc.-—.- 


Zi.6‘  to  26.V  i uk  , 

•MO dp,  musty.,  idth  Iron. 

■  Dodulc.  *.  •••  •-’ .  . 

26.7*  to  78.6'  light  *r« 
iM  graj,  illgttlf  ..ath.rr 
•pproxtoiwljr  4.0  on  hoot 
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cowp©  or  cno>ncc**3 
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RAY  ROBERTS  LAKE 

ELM  FORK  .TRINITY  RIVER.  TEXAS 

EMBANKMENT, SPILLWAY  AND 
OUTLET  WORKS 
LOGS  OF  BORINGS 

_ _ 8A6C-84  AND  8A6C-85 _ 

mvir.no.  NO  3icits-81-e>  CCIZ\1"1  MAK.  K|62. 
- - to.t.itr  »o  ete.tt-'iz  c  er-o  lua.tvct 


DRILLING  IOC  1 


ten  LbrtJi  Mttrlrt 


ns 


calyx  hoi#  * 


R|(tlM  OP  HOvi  - 


Ir^nuoa 

(C*a.f<c»k  n*»<v>«.«. 

_*«•  F.ew.e.t 

h«i«  k*.  «**«-*> 


SAKD  -  fin*  to  a edits 
.  grained,  broan,  &rjf 
.  clayey  «d  llay* 

1.5*  to  9.2* 

LltfESTOUE  -  fins  to  eedlia 
grained,  tan  to  mot 
*  brow,  .highly  weathered. 

’  mediua  hard.  . » 

9*2»  *  to  .  30.0*  ^  v 

SHALE.  '  \i' 

9.2*  *>*13.5*  -  W  to 
fray,  ailty,  eoft, 
weathered.  <*/• 

tj.5*'to‘;ci.0'  1’dirt 
ailty,  horizontal 
definition,  eoft,  fostil- 
If  •  roue,  noo~calcorooua 
except  for  fossils  and 
foasll  fragsmto.  tight 
gray  ail  tat  one  noted  froa 
25.2*  to  26.0*. 


mm 


1*  Bale  ni  balled  upon 
completion  end  perfor¬ 
ated  plastic  pipe  m 
installed  for  rater  • 
level  observation*  , 


2*  Drilling?  8*  auger 
■to  2.5*1  7 Vo*  trt- 
,cco#  rode  bit  to  7.0*  j 
‘  J>*  core  to.  total  depth 

*  iu*:<  ;  V'  .’,•/*  • 

3*  'jars*  ’  V  - 
.  1*  0.0*  to  1.5* 

B.  1.5*  to  2.5*  ' 

4*  Cartons*”*.  *'  , 

1. '  13.5*  to  14.5' 

.2.  20.6*  to  21.6*  .*■ 

,  3.  27.8*  to  28.8* 

•  >•..  •  *  • 

5**. Coro  Bjxos* 

.1.  7.0*  to  11.6*  » 

2.  '.11.6*  to  i74ji 
3*  17.2*  to  22.6* 

4.  22.6*  to  27.4* 

5.  27.4*  to  30.0* 


— D.  30.0*  - 

»  » .  ,«*■'.  * 

* »  •  •*  v 

*  *•  ,  * 


'a  f  «.  •  .  :• 


maa7i  eaev>0M»«0iT>o«»i.»coe»o\tTe 


|M>^«  M) 

'  8JL6tC-90 


RECORD  DRAWING-WORK  AS  BUILT 


*cy,c*»  \  c**t  1  oc^c»'»yCH  or  »rv»s»;w 

U.O.  ARMY  ENGINEER  DISTRICT,  FORT  WORTH 
co*t»a  or  e  noin  echo 

_ TOOT  W0ATH , ttXAS 

~  RAY  ROBERTS  LAKE 

ELM  FORK  .TRINITY  RIVER,  TEXAS 

EMBANKMENT, SPILLWAY  AND 
OUTLET  WORKS 
LOGS  OF  BORINGS 

3SF-86.CALYX  HOLE  AND  8A6DC-90 

~  |  "WITHION  na  0»CwtVC2-Ci-OO2S[  MU 

_ |C»T««T  NO.  C*C«  «3 -77.  -  C  -oof J  Ixnntt 

|  QfUNINLKJMflU  I  VNfT  1*0  I  2J*1 


H«J«  N. 


Hi!/  H*.  8M 


jr  Mi 

"  *  1 

8A6C-T01 

0*  C*> 

Lvi* 

_ Schoonover 

>•  o.u  MU  liVVoi.  1975 


mB^aaamaBsai 

B 


!•  Hole  fcj  bulled  to 
netr  total  depth  upon 
coaplotion.  4*  pin¬ 
tle  pipe,  alottod,  ns 
Ira  tolled  in  bori££ 
for  future  water  level 
observations. 


2.  fcrillirsi  8"  oufer 
to  7*0' i  im  coro  to 
total  depth  of  20,0*. 

3.  Jam 

A.  2*0*  to  5.0* 

8.  5.0*  to  7.0* 

4.  Cortona: 

1.  7.5*  to  e.«' 

2.  11.5*  to  12.5* 

}.  16.7*  to  17.6* 

4.  19.0*  to  20.0* 

5.  Core  Boxen: 

1.  7.0*  to  13.4* 

2.  13.4*  to  20.0* 


CUV  -  it  described  In 

Vj.  IO|>  v.  , 

2.0*  to  6.5* 

cur 

2.0*  to  4.0*  -  stilts  pi ts  • 
ticity,  brown,  bard,  cilt{* 

_  to  finely  sandy,  aU,2jtl; 

t — •  point,  rar.-cale.arooun, 

^  4.0*  to  €.5*  -  e s  above  _ 

I  .  intontl;  licfct  bro«n. 

Eg  <».5#  to  13.0* 

E?  ciAj-n:*jtiri  -  soft,  rust  t  < 
25  bro-T.  ard  fray,  alily, 

zr  hi.rtly  weathered,  noe- 

~  calcarooun,  occasional  — 

=*1  fir.o  fra /el  scattered  Si 

_ 1  thro j, -T.au t  recovory:  ap-  Rcr 

2 ,  pears  to  be  reworked  ,S< 

=»  thole.  Core  btecalr-f 

55  calcar oo-3  at  12.0*.  L  ( 

S  13.0*  to  -14.0*  — 

Sc  C7A7-.  -  pearly  srod-d  up 
—  to  2*,  clegrvy  to  aboly 

=g  aatrir,  on/*/ or  to  sub-  1 

— ;  anf-iloy,  caica.-oo-a, 

*  '  easy  to  penetrate  with 

oore  tit.  (Liislj  in 
=  Jar  0).  “ 

=  U.C*  to  25/'  L| 

=5  cj^tLS  -  ton  with  305c  *ra> 

==:  aarblir.",  soft,  occasions 

4  *oft  rj'.c  lis..  irclisloM. 

I  Occeslsnoi  mail  podcota  1 


is  non-calcar oo -n  and 
weathered  to  total  depth 


bail  in.*  to  rear  ' 


I 


_ _ I  2.  Drill  try*  C- 

I  to  8.0*.  6*  oo r 
C  ;  total  de-th  of  2 

fbz  1’  3.  Jars: 

I  A.  2.0*  to  4.C 

S.  4.0*  to  6.5 

I  C.  6.5*  to  8.0 

D.  13.C  to  U.C 


_J _ ;  4.  Carto-5: 

-  1.  e.o*  40  9.0* 

r— ,  *•  l4*°*  10  H.e 

i  1  I  3.  20.1*  to  21. i 
r—T—.  4.  24.7*  to  2'.* 


»« 

8A6C-301 


nivovt  *«t  oiwmi 


Uirny  Lice 
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i8A6C-9l  .8A6DC  -92.8A6C  -  301.  AND  8A6C-302 

-  iwi'iiiM  it  :ac«i:-82  S  CCro  |:i~i  1462. 

_ _ c£st«,:t  no  nc* ij'  r j,  s, 

CA1.1NO  H.njy  I  n; 


N.I.M.  8-‘C-»5 


nn 


ImHMI 


WM«  QOi^vCO  *«>ta  »0C« 


I BOTtira  IMHHEffiSSXiMRM 

lEjOlMLl-uLLi^G—M 


:io 


0.0*  to  7.0*  -  aediu*  pits 

•  ticity,  brow,  hard, 

•  ailty  to  flatly  sasdy, 
slightly  moist,  non-cal- 
carcous, 

7*0'  to  tl.O*  «  u  atove 
interval;  core  aolit. 


CLAY-SEAL2  -  rust  brow, 
marbled  gray,  soft,  con- 
calcareous;  appoars  to  be 
rnotied  shale;  scattered 
ferrous  nodules;  very 
gravelly  and  calcareous 
froa  18.3*  to  19.3*  with 
Tory  flno  grained  light 
curt  brow  sand  froa  19.3 
to  19.6*. 

22.0*  to  *50.7*  * 


22.0*  to  40.7*  -  light  tia 
.to  grayish  Un,  soft, 
non-calcarcous,  bedding 
sagle  approximately  ? 
froa  horizontal,  occasion 
al  farrous  nodule  with 
distinct  iron  concretion¬ 
ary  sod#  froa  26.3*  to 
26.8*(  very  fine  groined 
light  rust  brow  sand¬ 
stone  froa  35.8'  to  36.0* 
and  froa  37.4*  to  37.7*; 
approaching  base  of  «- 
tensive  weathering  froa 
30.0*  to  40.7*  as  wri- 
deoced  by  intermittent 
short  intervals  of  .light 
blultb-crey  shale. 

40.7*  to  50.7'  -  shale  is 
light  hluisb-grsj,  soft, 
slightly  silty,  vary  foe- 
ailiferous  (numerous 
fossils  along  parting  at 
44.3*  sod  in  Carton  *o,  0 
at  49.7') »  bedding  ia  . 
near  borisontal;  Asia  i 
calcareous  froa  40.7'  to 
recovery  dapth  of  50*7*. 


1.  Bolt  was  bailed  to 
nssr  total  depth 
upon  ooapletion.  Un¬ 
able  to  determine 
share  hole  la  ashing 
water,  but  ashing 
•'water  slowly.  In¬ 
stalled  slotted  plaa- 
,*  tic  pipe  for  water 
leval  observations. 

I  Vatar  Levels:  *  >. 

26  Kov.  *75  -  17.0* 

•  1  Dec.  *75  -  16.5* 


2.  Drilling:  0*  auger 
. .  -  to  11.0*1  6*  oo re  to 

V total  depth  of  51.0*.: 
Set  3.0*  of  er  casing 
due  to  fluid  loes  *1 
near  surface. 

3.  Jars: 

JL.  2.0'  to  7.0* 

“  S.  7.0*  to  21.0* 

4.  Cartons: 

1.  11.3*  to  12.2*  . 

2.  16.0*  to  17.0* 

3.  22.1'  to  23.1* 

4.  28.5'  to  29.5* 

5.  35.1*  to  35.8* 

6.  39.7*  to  40.7* 

7.  45.3*  to  46.2* 

8.  49.7*  to  50.7*  . 

I  N  .* 

5.  Core  Boxes; 

1.  11.0*  to  17.5* 

2.  17.5*  to  23.5*  ** 

3.  23.5*  to  28.3* 

4.  28.3*  to  33.9* 

•5.  33.9*  to  39.0* 

6.  39.0*  to  44.5* 

7.  44.3*  to  50.7*  ' 


INI 


CXif  -  aediua  plasticity, 
brow,  bard,  ailty  to 
.  finely  sandy,  slightly 
moist,  Don-calcareous, 

2.0*  to  *13.7* 
CLAI-SRALE  '  .  ' 

2.0*  to  7.0*  -  rust  brow 
soft,  non-calcar  eons; 
appears  to  be  reworked 
■hale;  more  wolst  froa 
4.0*  to  7.0*.  * 

7,0*  to  13.7*  -  as  dm-' 
scribed  above  with  soee 
Cray  aarbling  end  scat- 
*  terod  ferrous  nodules. 


.SANDSTONE  -  very  fine  grair 
ed,  light  rust  brow, 
soft,  well  consolidated, 
noD-calcaxeouc.  ,  , 


SHALE  -  light  tea  to  gray¬ 
ish  tan,  soft,  silty, 
non- calcareous. 

17.0*  to  17.6* 

SASDST0HE  -  as  described 
in  interval  13*7*  to  14.C 

17.6*  to  19.8*  ,  . 

SHALE  -  as  described  above. 

19.8*  to  20.2*  - 

SjmLQTONE  -  as  described 
above.  , 

20.2*  to  20.6*  j 

SHALE  -  as  described  above. 

20.6*  to  22.8* 

XAKEGTCUE  -  as  described 
above  with  approximately 
5°  froa  horizontal  bed¬ 
ding  angle. 

22,8*  to  32.7*  /  .  " 

.SHALE  r  as  described  above, 
.  approaching  base  of  tx- 
'  decisive  weathering  froa 
28.7*  to  32-7*  as  rri- 
dwood  by  interoittcot 
vhln  beds  of  bluish  gray 


*  *  »•  jr  >6  r.v; 

„  v. "  *<\J  ' 


S2SEI 


•  ,  /if  ..«**,  . 

.  ►  ’  •**.-*  * 

*  « 

.  ,»■  „  •:  *  i.  . 

'  •  .  •'  * » i  * 

,  ’  •» K.'rfi-’ 

. -  •  *,  .%'*•**  •  . 


mm 


mi 


■  t.  B.  }W. 


H.t.  H».  eMC-^L 


O'  to  2»Q'  -  Bedim  plast¬ 
icity,  hard,  silty  to 
lnmly  sandy,  brown, 
lightly  colat,  ro  »-<J  al¬ 
ar  oouaj 

O'  to  4,0*  —  is  a  to  Ye 
nterval;  eligibly  cal- 
arooun.  „ 

0*  to  6,0*  -  yellowish 
irotm.  Bodies  plasticity, 
tiff,  silty,  finely  eindjr 
«oa*  scattorod  fine  (ra- 
•1,  aoist,  noD-ctlcareoui 


h,  o. 


to  12.0* 

tf-SHALE  -  rust  brown, 
oft,  tone  (ray  mlxod, 
icattcred  (ravel  end 
'•rrous  nodules,  non- 
tel  carious. 

)•  to  21.0* 

UE  AKD  SWKmniE  -  ahalel 
It  dominant;  light  tan  top  0.4* 
rreyleh  ten,  eilty*  »o* 
ulcerous.  Shale  it  in¬ 
terrupted  with  occasional 
thin  beds  of  sandstones, 
aotahly  froa  t4.5*  to 
IT.Vl  sandstone  it  light] 
nut  brown,  very  fine 
(relnod,  bo  ft  and  con- 
oalcaroua.  Muds  in  thici- 
aeas  without  shale  inter- [ 
ruptloa  was  1.0*  (Carton  |L  0.1 
to.  3  froa  t4.5*  to  15,5* 

Shale  was  doainaat  Iron  11*31 
to  20.7*.  beat  aandstone 
in  this  boring  was  logged 
from  20.7*  to  2t*0*.  , 


to  30.0* 

E  oo ft,  light  ten  to 
cyiah  tan,  silty,  *»e 
ty  widely  scattored 
1  mite i  iron  ooncretio 
y  none,  very  calcareous 
ted  fro«  23.4*  to  23.9* 
ale  is  slightly  eslcaro—  , 
o*  this  point  to  total  iepth 
d  is  weathered  throughout 

—  ?.  D,  30.0*  - 


TMMf  AXM1M.ITI. 


0,6’ 


Dox  3 


,  Bale  was  bailed  to 
near  total  d«?tn  upon 
completion  and  »lott«t 
plastic  pipe  install¬ 
ed  for  watar  level  _ 
observation.  later 
level  after  24  hours 
at  10.9’. 


2.  Prilling:  8"  ***'■ 
to  7.0* j  6*  core  to 
total  depth  of  30,0* 

l.  Jars:  •,  * 

1*  2.0*  to  4.0* 

B.  4.0*  to  6.0* 

,C.  6.0'  to  7.0' 

4,  Cartons: 

1.  7.5*  to  8.5* 

2.  12.9*  to  \%V 

3.  14.5*  to  15.5' 

4.  21.0*  to  22.0* 

5.  29.0*  to  30.0* 


Core  Boxes: 

1.  7.0'  to  12.6* 

2.  12.6'  to  19.2* 

3.  19.2*  to  24.8* 

4.  24.0'  to  30.0* 


r.l,  H,  8I6S-306 


Aubrey  Uke 


CLIMATIC]  0(Alnkt((a0 


HWH«naE'w 

. . .  .«  *  M 

i  L0<Alld.  .  Il.-V 

Spillway  Sit#  *S" 

Fail in*  1500  _ 

t  0*iLV>*«  MUCl 

Cbrpa  of  Dudatari 

*  »OU  •«  Ml  M,M  -  .•-•«  Mil 

w  ;  8160-306 

».  IU(  Ot  a.ILLt. 

Schoonover 

li  fttVATlO.  6»0v»0  .ATI.  „ 

..  O.it.o.c  t?7S 

t.  tflf  Ai  ee.«  .ICOvIAT  I0.I.C  ICO  A  ' 

!  rrwwn  PU  W-1SL1U  M  FLTT#^— 

\ec*t 

MICOV 

C«T 


0.0*  to  5.0* 

cur 

0.0'  to  2.0*  -  aediua  pla4- 
■ticity,  light  brown,  bard, 
silty,  sandy,  slightly 

milt,  non-calcaroous* 

2,0'  to  5^*  -  aediua  plas¬ 
ticity,  light  brown,  ved 
stiff.  Silty,  slightly 
aoist,  norwcalc&reouS, 

5,0*  to  7,0*  , 

CLAT-CHA1E  -  rust  brown 
and  (ray,  soft,  siit7, 
appears  to  be  r-»woricod 
ch^le,  con-calcareous. 

7.0*  to  19,5* 

SH/12  1HD  SAa&SYWE  -  shald 
is  dominant;  light  ton  t<j 
(rayiah  tan,  silty,  noo- 
calcareous.  Shale  is 


interrupted  with  occasion¬ 
al  beds  of  sandstone,  I,  0  « 
notably  froa  12.4*  19.5* J 

*  with  aaxina  thickness  oq 

1,5*  froa  14,2*  to  15.7* 

(see  carton  Eo,  2).  SantU 
atono  in  light  rust  brow 
very  fine  (rained,  well  I 
consolidated,  toft,  and  JC  0,1 
non-calcaroous.  Shale  a^ 
denoribed  above  is  doal- 
nant  below  this  point 
with  last  sandstone  in 
this  interval  logged 
froa  19.3'  to  19.5'.  |c  o.3' 

19.5'  to  30.2*  , 

SH.tLS  -  light  tan  to  (ray,  |L  0#0 
(predoainnntly  (ray  b»- 
low  25.0»),  silty,  scat¬ 
tered  snail  crysi^l5 
,  aelmite,  slightly  cal¬ 
careous;  iron  concretion¬ 
ary  cone,  very  calcarcou: 
noted  fro:  21.9'  to  22.4 
Gone  very  fico-jrainwd 
gray  sand  interbedded  with 
)  .shale  below  29.0'.  Sbal4 
•  Tis  weathered  to  total 

*  dopth.*  '  *#  f" 


.  T.  D.  30.2'- 


CHG  FORM  ||3£  ,.«VIOul  CDITKMl  AMI  OttQLCTC. 
■  »  ,u’i'!  «T»AAi»«wn  r  — ■ 


0.2 


Box  1 


B>x  3 


,  Bole  was  bailed  to 
near  total  depth  upon 
ooapletion  end  elott* 
plastic  pipe  was  in¬ 
stalled  for  water  ,, 
level  observation. 


2.  Prilling:  0*  auger 
to  7.0';  6*  core  to 

'  total  depth  of  30.2*. 

3. *  Jers: 

A.  2.0*  to  5.0* 

B.  5.0*  to  7.0* 

4.  Cartons: 

1.  8.0*  to  9*0' 

2.  14.5'  to  15.5* 

3.  20.9*  to  21.9* 

4.  24.6*  to  25.5* 

5.  28.2*  to  29.1' 

5.  Cbre  Boxes: 

1.  7.0*  to  12.9' 

2.  12.9*  to  18.6* 

3.  18.6*  to  24.2* 

4.  24.2*  to  30.2* 


-  ’•  .  E 


Aubrey  Lake 


IMLl  -O. 

6160-306 


RECORD  DRAWING-WORK  AS  BUILT 
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US 
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OCSCanT'O*  Of  wtT'liCN 

U.S.  ARMY  ENGINEER  OISTRICT,  FORT  WORTH 


COCIFe  or  ENGINEERS 

roar  woutm.tciss 


ItliMO  m 


«t«i!«ca  ffi 


y,tUITT(0  Cf. 


RAY  ROBERTS  LAKE 

ELM  FORK  .TRINITY  RIVER,  TEXAS 

EMBANKMENT  .SPILLWAY  AND 
OUTLET  WORKS 
LOGS  OF  BORINGS 
8A6C-303.8A6C-304gA6C-305.AND  8A6C-306 


lwyiTATiow  nq  \4&2. 


CONfMSCT  >,0  0ACW3-fZ..C-ggg3 


o«i«ino  HjMem 


IKtT  HO 
0*'  - 
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cuNiwaci  ho  cACWki-SZ-C-OOtf  3 


IE 


CULT  -  atdiua  plasticity, 

,  Worn,  hard,  silty  to 
'  flatly  Mady,  slightly 
aoist,  »OD-c»ic*r«ua, 

J.5«  to  4*5* 

Clil-saiLE  -  nut  brow  to 
reddish  brow,  sos*  p»j, 
•Oft,  gT4Ttllj  (<XUpO»#d 

•OltJj  of  to  til  f*XTOU» 
nodulto),  t»t  caloarsoua 

crsault*. 


mE  iX D  SAITOTOXX  -  pr** 
doaiaantly  ahalt,  light 
t«a  to  frsylsh  t«a,  soft, 
no a- calcar sous  with  inttr 
ruptions  of  ll«ht  nut 
brow,  fiat  fralatd  swA* 
stoat  ootsd  tt  th*  fol-  | 
losing  lattrvslsi  10,5» 
to  11.0'MM*  to  12.5*|| 
12*8*  to  U.9 »?  t6,9*  to 
17,2%  Sul*  b*ooain* 
•lightly  calcareous  fros 
17,2*  to  total  depth. 
Iron  oonorotlonAxy  tons, 
Ytry  calcareous  fro a  20,0 
to  20,4«,  i 


-T*l| 


>MVW*  «e*ncw»  a«c  om04.it c 


(WM-UWWIJ 


tobrty  Lax* 


U34  r»tv*Xi|  (MTIONI  A,(  OMOtCTf. 

rr*Aj>iu>c£MO 


AINGLOCf 


Souths  litre 


iobrt?  Lakt 

J'*H4 

OplUwty  Slit 


Carpi  of  fe^aww 


■»m  «a  *i<*4  «m.S 


8A6C-308 


Scboonowtr 


W  Of  **Ol.t 

c>k  QtMimll. 


,  *«*.  #«•*» 


*10*  oy««*y*0»n 


1l4.H0  *»T0  *0« 


17.1* 


<*tno»  MQlt 


yort  ** 


HftoMo.  aA&G.^0fl_ 


- - ZtlMnf  TtsTSM^nr 


a  tktv*ft«*  wnnM‘»* 


tuu»»»m t»»o* "*tl  


Uw*kttl» 

I  q  Pto.  197^ 


1 0.0*  to  3*5* 

CULT  -  l«Hua  plaatlcity, 
,  Vrow,  hard,  tilt?  to 
final?  aaady*  alightl? 
■flirt*  aon-caloarvjut. 


3.5* 


4*5* 


cmr-SHAU  -  rurt  brow  to 
raddiih.  brow*  wat  grtjJ 
■oft,  CMYtllor  (ooapotad 
■ottl?  of  Mill  ftrrouj 
aodultt),  nit  caloaraoua] 
grwnalao. 


-=gjj 


4*5*  to  20.6*  x  **  . 

SOLE  UTD  SJaiOTOTX  -  pra-* 
doalnantly  tfaklt*  light 
tan  to  greyith  tm,  toft, I 
D3o~c*lc*x*ouj  vito  inttrf 
ruptiant  of  light  rurt 
brow*  fist  grain*!  twA-] 
■toot  no tad  at  to*  fol— 
lowing  i&ttrralti  10.5' 
to  U.0>11*5»  to  I2*3*| 
12.B*  to  14*9*  t  16.5*  to 
17.2'.  Suit  brooainj: 
■llfihtlj  calctroout  fro* 
17*2*  to  total  dtyto. 

Iroa  oonorttioBM?  sont, 
r tj  crloarwas  froa  20.0 
to  20.4*.  , ,  , 


LO^ 


-7.  D.  20.6*- 


36 

fnwuwMij) 


to 

Ml 

A 

T 


tor  1 


l  o,y 


fox  2 


o  0  M 


EH 


|.  Jblt  ballad  to  ntar 

tottl  dtpto  upoa  cor- 

plttlpa  wd  ilotttd 
plMtio  pip*  iastallad  - 
fbr  nt«r  ltrtl  obt*r-p_ 
Tattoo.  * 


2*  prilling*  tr  tugtr 
to  7.0*|  6"  oort  to 
total  dtpto  of  20.6*. 

3*  *•»»  : 

A.  2.0*  to  3.5* 

B. .3.5*  to  4.5* 

C*  4.5*  to  7*0* 

,  Crrtonar  * 

1.  8.4*  to  9.4* 

2.  14.4*  to  15.4* 

3.  19.0*  to  20.0*  V 

5.  *Cor«  toxtat 
!.  7.0*  to  12.8* 

2.  12^*  to  20,0* 

3.  20.0*  to  20.6* 


'**  1 
•V ' 


«.l 


1  8A6C-300 


\ 


,0* 


4.5* 


CUT  -  *adiu*  pi  rati  city, 
brow*  bird*  tilt?  to 
flatly  ttedy*  tligfatly 
■oirt*  bTotlng  ton 
Mitt  fro*  2.0*  to  4.5*. 
t light!?  cslcartou*. 


*>  , 
3»pl 


4.5* 


9.9* 


CUT-5ULX  -  apptara  to  U 
rtwrkod  to  tit,  ratt 
brow,  mtrbltd  gray,  Mftl 
abundant  oalcartout  noA- 
alM  throughout,  Mitt. 

Cl  ty-ehalt  It  gravtlly 
(Mttl?  ftrrout  nodules) 
throughout  this  intarral.] 
Caleartous  fros  9.3*  to 
9.9*. 

9.9*  to  11.3* 

art  lott  dot  to  grinding. 

11.3*  to  •  15.0* 
ffliu  Juro  smtOTCur  -  thtlt] 

is  too,  to  grtylto  too* 
■oft,  tilt?*  final?  ttndyl 
tad  it  intemiptad  b?  too] 
Ttr?  flnt  grtintd  ttn4- 
*ttont  st  tot  fallowing 
inttxtslti  11*0*  to  12.0j 
12.5*  to  13.3*.  Irorw 
btont  notwd  fros  13.3'  toj 
13.4*.  Suit  and  ttnA> 
rtont  it  noo-calcartout. 


Aatual| 

Loot 

1.4* 

0.6*1 


0.6* 


-tf.  D.  15.0*- 


Li.  a>io  v*t  uiitd  to 
aur  total  dtpto  upon 
ooaplttion  tod  *loiJ*dC 
plajtlo  jdpt  inttoUtdt 
tor  water  itvtl  obotr-JI. 
Tattoo. 


2.  Drilltogt  0* 

to  7.0* t  6-  core  to 
«, total  dtpto  of  ,15.0* 

3.  Jars** 

JL*  2,0*  to  4.5* 

B.  4.5*  to  7.0* 

.*  . 

4.  Carta oat 

t.  7.5’  to  «.5' 

■2.  M.0*  to  t5.0' 

5.  art  Bui 

1*  7.0*  to  15.0* 


rrawavcun 


■02CC7 

Aubrt?  Lakt 


IhOvC  «o. 

'  auc-yn 


tac  FORM 
«*«.U 


Aubro?  bit 


Unl>6n  '■ 

l  Southwestern 


,1.  H*.  gJ^Q-^09 


V>lll  | 

t  mciti 


mKmuww 


CUT  -  ■  alius  pi  an  tl  city, 
brow,  hard,  silty  to 
flatly  smiy,  slightly 
•oift,  baooilag  sore 
ooitt  fros  2.0*  to  4.5*, 
■lightly  calcareous. 


4*5' 


9.9* 


CUT-SULS  -  appear*  to  be 
wwrkoi  ahal#,  nut 
hxom,  sarbled  gray.  soft 
atwndent  calcareous  noi~ 
ulw  throughout,  wist* 
Cley-ahal#  i»  grmvslly 
(eostly  ferrous  nodal os ) 
ihrougjmt  this  interval. 
Calcareous  fros  9.3*  to 
9.9*. 

9.9*  to  11,3* 

Cbm  lost  das  to  grinding. 


[C  0*6* 


11*5* 


•  t5*0* 


sum  AID  iUKTTtm  -  Shale] 
Is  tan,  to  grayish  t*n, 
•oft,  silty,  fin  sly  sendyl 
mad  is  Interrupt*!  by  tmj 
vary  fin*  grained  sand-  1 
**tons  st  the  fbl  lowing 
lattrralsj  11.8*  to  12*0] 
12.5*  to  13.3*.  Iroa- 
frtons  ootsd  frow  13.3'  to] 
13.4*.  Shale  end  s*nd- 
itons  Is  noocalcareous. 


-*•  D*  15*0»- 


|Aatual| 

Loss 

1.4* 

L  0.6'i 


px  1 


t.  Ibis  m  boiled  to 
aw  total  depth  upn 
*  oasplstlon  and  slotted  - 
plastlo  pi?s  installed  - 
tot  water  level  otaer-  " 
vstion. 


2.  Drilling:  8*  eugor 
to  7.0*|  6*  oore  to 
. total  depth  of  ,15.0*4 

3*  Jarst'  *  * 

A.  2.0*  to  4.5* 

B.  4.5*  to  7.0* 

4.  Cartonsi 

1.  7.5*  to  8,5* 

•2.  14.0*  to  15.0* 

5.  Cbre  Bast 

1.  7.0*  to  15.0* 


«i  toinoMi  m  MMiiTt. 
fTIU«U«CUn 


l«w€e» 

Aubrey  Iale 
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OC3C*I*T«0»«  Of  SCVI*K>« 

U. 3.  ARMY  ENGINEER  DISTRICT,  FORT  WORTH 


CO*P«  or  CNQINCCR3 
fOST  SOSTH,  TEXAS 


RAY  ROBERTS  LAKE 


etmwce  ni 


sussitrco  rr 

c«r*5*“  “  “ 


ELM  FORK  .TRINITY  RIVER,  TEXAS 

EMBANKMENT, SPILLWAY  AND 
OUTLET  WORKS 
LOGS  OF  BORINGS 
8A6C-307.8A6C-308.8A6C-309  AND  8A-7SIO 


1WITATI0H  N q  OACW3«P£.p-gff26|o*Tt  MAtf,.  l962« 


CONTNACT  hO.  0ACW«5*?Z.-C  ‘  GO%Z, 


QAAwiHO  WJMQOI 


T 


Stowe* 
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TO  ACCOMPANY  FOUNDATION  REPORT 


§25  3M 


iLo*  to  j.o1. 

JAHD,  fine  trained,  ■edlus 
deoee,  dry,  brown. 

hSL  «  JM1 

JCXAVTL.  CMrit  to  flat 
grained,  stdlua  denie, 

■O  (it  froaJJ.'  toj.',  da«p 
fro*  JS*  tor,  becoaei 
saturated  iT^', 

UiO*  to  15.0* 

.CUT.  «edlua  plasticity, 

▼try  stiff,  noltt,  travel  y, 
brown. 


SHALE.  unuesthered,  soft, 
dark  i ray. 


1.  Aug trad  into  satu¬ 
rated  travel  at  7'.  , 

674  hour 'check  -  level  | 
was  let. 


t.  Jars: 

A.  0.0  to  2.0 
1.  2.0  to  3.0 

C.  3.0  to  7.0 

D.  7.0  to  12.0 
I.  1.  *i  to  13.0 
F.  13..  to  15.3 


3.  BoJ«  offset  M.  ft. 
on  a  bearing  of 
W80#C  dus  to 
Inaccessible  tsrrai 
titration  was  ob¬ 
tained  with  lavsl. 


T.D.  -  15.5'  - 


0.0*  to  4.0* |  low 

plasticity, “Hard,  dry, 
brows,  silty, 

4.0*  to  &£<,  »«!. 

plait.,  ▼,  stiff,  dry, 
strong  brown,  si,  sandy, 

6.3'  to  16,0* ,  s*d./ 

Tw  plait.,  stiff, dry, 
yellowish  brows,  silty, 
liaa  sodults  sod  sand 
bslow  15.0*. 


5 gyp,  fins  grained,  clayey 
V  silty  ssaas  within,  si. 
gravelly,  dry,  strong 
brwn,  A  ysllow  brows  V/ 
light  grey. 

-21. V  to  22i5» 

C RAVEL,  chans  to  fiss  A 
round,  daap  to  aoLat? 

(drill  fluid  still  in  bol  ), 
strong-  bn.  claysy,  sandy 


CUTSHALg,  oziwsath# .  dk,  gv  y, 
soft  to  nod.  soft(fix.  cla:  sif) 
aassive,  silty  V/  intsrbsd 
of  thin  silty  A  sandy 
mat  0  10-12  degreee. 

Several  ssd.  hard  SAKDSTO'  E  ' 
Min  aa  indicated  below 


1.  Bailed  bole  to  near 
T.D,.,  24  hr.  check, 

water  O  23.5*. 


*  froa  den.  ca 


A. 

0,0 

to 

4.0 

B. 

4.0 

to 

5.0 

C, 

5.0 

to 

5.5 

D. 

7.0 

*.* 

9.0 

?; 

11.0 

c. 

11.0 

to 

1J.0 

H. 

15.0 

I. 

17.0 

f. 

10,0 

1 

X. 

20,0 

L. 

20.0 

to 

21.5 

K. 

21.3 

to 

26.5 

r. 

25.3 

to 

29.5 

0. 

25.5 

to 

J2.0 

3. 

Denison  cans* 

1. 

5.5 

to 

7.0 

2. 

7.0 

to 

9.0 

3. 

9.0 

to 

11.0 

4* 

13.0 

to 

15.0 

5. 

15.0 

to 

17.0 

6, 

18,0 

to 

20.0 

"Sny  UU 


CMC  FOSM 

.MAATI  »SJS 


Highly  foseilif.  tone 
fn»  69,9  ta  70.4(cto,  #7  . 


Structural  features  as 
follows* 

<•  45.4  open  fssot 
’47.1  *  • 

5'.5  *  *  . 

64.2  »  • 


««*wi  lomoMi  *.t  oetoicrs. 


5.  Drilling*  3 

0.0*  to  5.0* ,  I 
8*  auger,  " 

Set  5,0*.  easing  ~ 
5.0»  _to  - 

*  “  6*  denlton  z 
6“  rasing  as  - 
drill  progressed  - 

21.5*  tO  32,0'  : 

8*  auger 

|»K«  -o. 

1  £0C' 3/3 


RECORD  DRAWING-WORK  AS  BUILT 


Hal*  M#.  ^ 


JSsSl  L. 


LOG  \ 


1V3) 


rty  Dta, 


T=u*  i 

0,  )  >-tIT» 


m. 


J  It.  0#  1-IMCf  *« 

9',  frl.  ,H  UL. 


JKJj: 


isja: 


*  CM« 

*»r 


(p,t  t*4  «**•*•••*£ 


\ 


0.0*  to  16.0» 

CUT 

0,0*  to  4.0»,  lo* 

ptisticity,**Kard,  dry, 
biuvn,  silty. 

4,0'  to  6.V .  «*d. 

plait. ,  T.  Stiff,  diy, 
strong  brovt,  si.  sandy. 

6.5'  to  16.0' ,  »*d./ 

Tov  plast.,  stl?f,dry, 
yellowish  bsova,  silty | 
11m  nodules  and  sand 
below  15.0'. 
ig.O*-  to  21.3* 
ggP,  fine  gzulned,  clayey! 
T  silty  saias  within,  si, 
gimwelly,  dry,  strong 
brown,  k  yellow  brown  V/ 
ll{Jlt  gTSJ. 

214’  to  29,5' 

CRAVE  L,  coarj#  to  fins  k 
round,  Caap  to  aolat? 
(drill  fluid  still  In  bol 
strong  bra.  clayey,  sandy, 


29,5*  to  82.9* 

CLXTSHAlg,  cnwMth..  dk,  grfy, 
soft"  to"  sod.  soft(Rx.  claixif) 
Missive,  silty  V/  interoedi 
of  thin  silty  4  sandy 
■  •ass  O  10-12  degrees. 

Srrsral  *ai.  hard  SAKDSTOrfS 
mss  as  indicated  below! 


Balled  hole  to  0«*r 
T.D.,  24  hr.  check, 
water  0  2J.51. 


,z 


Jars: 

*»  f roa  den. 
0.0  to  4.0 
to 
to 


4.0 

5.0 

7.0 

9.0 

11.0 

11.0 

15.0 

17.0 

10.0 

20.0 

20.0 

21.5 
25.) 

29.5 


5.0 

5.5 


15.0 


21.3 

26.3 
29.5 
Ji.O 


3.  fralson  cans. 


45.6-  45.9 
49.6  50.9 


50.4 
57.0 
SI. 2 
64.1 
64.9 
66.7 


W.i 

57.3 

61.4 

64.4 
65.0 
66.8 


Hi«hir  fot.mr.  *m« 
fzott  69.9  6)  70.4(cta,  #7 


Structural  feature*  as 
follow: 

**  45*4  opso  fxaet 

*  47.3  •  '  * 

5U3  *  *  . 

64.2  *  • 


1.  5.5 

to 

7.0 

2*  7.0 

to 

9.0 

3.  9.0 

to 

11.0 

4.'  13.0 

to 

15.0 

5.  15.0 

to 

>7.0 

6.  18.0 

to 

20.0 

M 


4.  Cartons: 

6-55.5 

to 

56.3 

641.9 

to 

42.9 

945.6 

to 

46.5 

t-50.5 

to 

51.3 

6-37.5 

to 

58.5 

(--65.8 

to 

66.8 

7-69.9 

to.. 

70.6 

?-75.3 

to 

76.3 

7-81.9 

to' 

82.9 

K 


5.  Orlllin^i 
0.0*  to 


'-k-n  ^1 

(5-07 


-  5.0', 

8*  au«er, 

*.>  C  a' 


5.0* 


5. O',  casing 
.  to  21.5' 

'  6*  deaisoa 
8*  casing  as 
drill  progress 
21.5*  to  J2.0* 

8*  sugar 


mvwui  c«Tifini  »m  oettiare. 


(.OC-3/i 


RECORD  DRAWING-WORK  AS  BUILT 


— 

ACTION 

0*te 

onc»’»"ON  ot  •trfmoN 

U.S  ARM 

Y  ENGINEER  DISTRICT,  FORT  WORTH 
eo* or  cnoinccps 
roar  «osth, Texas 

Md«M«  •»' 

“JL‘ 

HM*  •* 

*tvii«ft  rr. 

RAY  ROBERTS  LAKE 

ELM  FORK  .TRINITY  RIVER,  TEXAS 

EMBANKMENT, SPILLWAY  AND 

OUTLET  WORKS 

LOGS  OF  BORINGS 
8A-3II.8A-3I2, 6DC-313 

VJSK5TTC0  tf 

INVITATION  NOi  0ACW«3’52 £^0*6  {gat*  MAtf,.  | 

CONTSacr  NO  0ACWiJ.fr z.  -  c.  •OOV’b 

UOjtN Ct 

£***«•* 

C*i«>NC  N-jUiM  I  SKlt  NO 

TO  ACCOMPANY  foundation  report 


TO  ACCOMPANY  FOUNDATION  REPORT 


Ir  wmn-umBBSSSSSESSm^ 


0.0’  to  n.01 

CUT,  ■edlua  to  hl|h 
plaattclty,  ttlff,  iol«t 
black  and  vhlte. 

11.0' '  to  13. 0* 

CUT.  hlP.H  plaattclty, 
■eJlun  ttlff,  aotst  to 
JL§*»  very  Mitt  froca 
H*  to  jj.*,  scattered 
travel,  ttn  an<l  tray. 

13.0*  to  29.0* 

CLAY,  «edlu*  plattUlty, 
•oft,  vat,  «*ndy,  fray- 
lt«en» 

39,0*  to  35.0' 

CLAY,  cedlui  platclctty. 
•oft,  v«£,  aandy,  gray 
trees. 


I,  After  coaplctlvn, 
vettr  level  to  hole 
vat  12,4.  14  hour 
check  -  level  vaa 
12.4* 


2.  Jar*: 

A.  0.0  to  3.0 
1.  $.0  to  11. 0 

C.  11.0  to  16.0 

D.  16.0  to  21.0 
t.  21.0  to  23.0 
?.  23/0  to  29.0 
C.  29.0  to  33.0 


J6C£Y  DAM-  OOTlCT  WoCtJ 


fOtH':  (UeO  6W 
.  Ooj 

Mi’-tH*  4A»0- 

- STOrtC  u 

HACOi, 

weu.- 

centHXCD 

U  I'-U  V:  •6HAl£  J4 

afco*.;  5A«osn>Me  is 

6C£dM  aeA^VMITM 
KumebooS 

4*10X4  (t  •/*.“  In  4. It) 


M  (834  «e*fW*l * »*' 


%  v-  ib  o 


44M- 
O-iVrr.K- 
4*&»4 
<3>  v-oqq'  tx  a4*r, 
MAiiiyS".  moo  io^r, 
>A.>’OY  ft  i'l-TY 


<??<«’ !j  Ic'T 


UM-'S'fMe  MAfo, 

>.  ii'i'v?7w>i‘n  ( 
Ai20.ua.  *>LI 

»si>i-ifr-c-x)Os 

5><alF.  DA  avay 
fKil-V£,  M.OO  -So-cr 
uMcr,  mhc 
o-tireii  SMfuo 
o  IMS' 


1834  PHVMUtlM'WIMtDM^'S 


SDJOfiC  tfdMtfW-  VOSR  A3  HJJ1L7 


tl 


|CS7’»>?5 


U.G.AftV*.  CNOlN^CR  CJeTWiCrjJ'OR^  J 

rMoft  -ar  t”0  J 

^•V’K.njM  _ .  I 

?AV-RCl5KRfs  LAKE-  } 

£cv.  t-osM.TGimrr  luTfi.  Texas  I 

EMBANKMENT,  SPILLWAY  AMD  I 

OUTLET  WORKS  I 

LOGS  OF  BOSUNS  t 

fiA-3lr}  AND  8460-258 _ } 

’  '*"  "  fTo4.f*IMs'*A~  L1AA  <\&\  J 

%  ■  ■>■  fcw  « «■ ■’T***-"*  ~*W«*^**  tklftW— 

-  hssrarsTSisr-  — ' — ^‘Ski i  £-j  f:i  j 


I  _ J_  . . . 

'TO^CCOMPAt*r r-'OUNOATlOW  S^PCfT^ 


B1HMBBBSMM111 


OOV4J121' 

CI.M 

oo'.H)'  MCDfoMiart 
plasticity:  STIFF  -TO 
VtRY  ST| ft;  MOIST*, 

red- e«N  with 
yellow  •  orn  e,  stechs 

■S&ijilLTt,  tU.SHC, 
io'-tl1  HIGH  PLASTICITY, 
Vccy  STIFF:  SLI. MOIST, 
YCliiW-  8«,  SANDY 
<  Silty,  LIMEY;  calc. 
El1-  IS  O'  MED-LOW 

■Plasticity;  vcrY  STifF 
SU-MOIST;  YELLOW - 
■BeMjSAMOY^  SILTY: 
SLl  cbRAYOLYffeS' 

l5QVaiq2'- 


LIMEMisNe-ARaiLLA- 


CECtJS,  WEATHEE- 

stainm>  yellcW-s&I 
£  white,  MASSiYE) 
HACO:  OYSTEfi  SMELLS 
ICCElSULAa-THlNl 
SOFT  SHAlE  SCAMS: 
UMom  itE  CcmCPJL- 

noHs 

lea1-  m—'  hard  red 


UMONllESEAH 

l‘?.2Vr023.6'. 

5HALE.1  chc.&EAY  with 
Yeusvi /-  DEM  vJEA- 
-THECED  joints;  HOD. 
Soft,  MAs&YE, 
li  mon  ite  corcge- 
-TioNS;  HOD  HARD, 
hod.  CEMENTED 
rale  6Ct/  o£  6  GAY 
-rttlN  SANDSTONE 
SCANS  <£  77.o\  22.3, 
ZJ.8-,  <  23.5' 
i<f.zS/o5;weA- 


CM  COUNTERED  no 
WATER  WHILE 
AOOERiNCi. 

2H  MRS  AFTEM  ■ 

TAIU  NS  WATER 
LEYElWAS©  IZ.&. 


L.JAR  SAMPLES- 


8'AOSEE  O.O'-UO 

AlI&CE  RtCOSALfi 
13.0'.  SETCASiNS 
/£,  1 3.0*.  fc"CoeiNS 
13  o'-  ZS.o'.  BAilCO 
HOLE. 


A  £-Lo<3GiInJGi 


MB oRiNG  OI2l  lLEO 
S'  WEST  OF 
0AfcC-3LI  "To 
-DCPTH  OF  120  o' 
£  WAS  C-LOGSED 


1 36  MIVWJMIllHwMItOlmlll 


AoflRtT  CaM 


Cam 


OOV.  13  O'¬ 
CLAY 

00-50'  mco. To  Rian 

PusTiciTY:sn<tf'n> 

VERY  ST,PP,-  MOliT; 

Rco-  grh  with 

YCuloW  -  ORN  £  STBSY, 
•SeN;  Silty,  su.oaic. 
Jo'-gr  HISH  PLASTICITY. 
YtHY  stiff,  5LI. moist, 
YEUPW-  6RN;  SANOY 
<  SiLTYj  LIMEY;  CALC, 
i  >1'*  ‘S  O’  MEO-LOW 
1  -PlasTiCity;  VERY  StifT, 

su. MOIST;  YELLOW- 
BeN,  SAHOY  £  SILTY; 
SH  .aRAYELLYif  fl  S' 
I30'-<&1R  2': 


LMESToHC  ARaHM- 


wmmt 


OWHITE.,  MASSIVE) 

!  HAJSOj-  OY5TEe  SH  EXL5  ‘ 

IR%SULAe-THIN 
Soft  shale  Sews, 

-  limonite  cowcac- 

-TIohS 

168'-  IR-Z'i  HARD  RED 
UMoWtESEAH 
I1T4H6' 

5RALE.»  (x.oGAY  with 
I  YELLOW-  OCR  WCA- 

'THECEO  joims;nop. - 
SOFT,  MASSn/e , 
limomite.  coNC.ec- 
iTiOflS;  nodHA/ld, 
Hod.  cemented 
PAlE  BSW  oe  6  BAY 
-nii-J  sAMosrcwe 
SCAHSlS  2Z.O,’ J2.3; 
22.8',  <  23,5' 

II  2-20$'.W£A- 
WH£0EOY^LLoW- 
-BCM  £  L-TfiCAY 

12  23.&' 


t  carte**  »»i  owotctc 


S'AUSEE  O  O'- 13  o 
Ao&ee  RtwsALfi 
13  0'.  SCTCASiNa 
4;  1 3.0*  (,"coei>J4 
13.0'-  Z-f.o'.  8AIIE0 
HOLE 


A.  £-LoCiCilsiCi 

-BOR/RC |  oraiLLCO 
5' WEST  Op 
6A&C-3LI  -To 
'DEPTH  OP  120  0' 
£  WAS  0-L066CO 


LIMESTONE  AeeiiLLA- 


csoos,  weAttte£- 

CrAlNH>Y£LL04- 
■BCN  £  WHITE) 
HASSlYe;  )UEO) 
OYSTEK.  SHELLS 
12-3'- |z  L'  HAED 
"RED  li  MOW  I  T£ 

SeAK 

12.k‘<0  24.1' 

SHALE’  WEArKcreeD 
Yeuow-ecw  i-tSBay 
yTo  aNweATHeeeD 
*»c  6eAYfi  2-1,3' 
iopr  -td  mco.  Soft 
WASSn/E)  limoWite 
Concccti  CMS, .SCAT 
'#*»*  salcy  ss*s^. 
Hod  haeo,  moo. 

CeMEHTtD  PALE 
SANosroWE 
:SSAms<2  is.fc'-lfco'  - 

24.1^283' 

SANOSTotJE  £ 

INTEEScTYXD  ce 
Ci<2AY  5cFr-foMcD 
Soft  oNwcATHoeEi 
SfVUE.4  pale  Bew 
Moo.  hasp  Mco 
CCHEaITED  .SVJD- 
s>rcf'£ 

»  1'- 24. 2' HMD. 
MJCLL-CEMENTCC 
SawOSTCHE 
»8T-a.y:  haeo, 

WElL-CCMEHTEDI 
X-  SANDSTONE 

4d-23.3'  j 


'ZSoeitfO  D£iuu£D 

■7 '  cast  or 

SAfeC-^62  'To 

op  uoo' 

£  WAS 


'  Ao6C€V  I>H 


1*OVC  *0 
SMA-3LZ. 


RECORD  DRAWING-WORK  AS  BUILT 


f*»*lOC  NO  |  *CtiQN  l  0*tC  {  t  t  ypC*i»rics  or  wrviUCH  _ _ 

U.Q.  ARMY  ENGINEER  OIQTRICT.  FORT  WORTH 

CCflfB  Of  CNOlNCCftS 
ronr  «ohth,tcxa3 

“  RAY  ROBERTS  LAKE 

-  £LM  PORK  .TRINITY  RIVER,  TEXAS 

r  EMBANKMENT, SPILLWAY  AND 

-  OUTLET  WORKS 

LOGS  OF  BORINGS 

- .  8A6C-359.8A6C-3608A6C-36I  AND  8A6C-362 

S.IM I TTCO  ti  '  IMVITATIOW  hQ.  e«CW H-62.ft-flp2S>|  MTC  MAP,  |<jg2. 

_ _ _  )  CONTAMf  VO  0ACWA5-S1  C.  ■  OOVb  LOvl'ici 

:  V>Ml»  WV8CA  I  SMICT  M3  ^'L 

_  I  0« 


O  ACCOMRANY  FOUNDATION  -REFORT - 


3-?2.-  C-C<?»3 


CIA* 

oo’.t -s'  low  ftAsricirY, 
HCO  stiff,  Hour, 
yellow  ccM;  VERY 

JAnOY'.GEM.VOI-Y 
iilii'  hcc/MioM  ftASn- 
OrY;  HED.  STiFF;  Hour 
KoWN<iH-6aAY  .  SAHCY, 
5L1.  O.eA'/CU-y 

MEO/ilioH  AASn- 
C(tY,  HACO;  DGY;  »2N 
4»>Y,  AV<0Y<;  SIlTY 
HE0/HI6H 

PLASTICITY',  rtAGC;  DCi". 
YELLOtV  S«N  *  LT. 
6GAY;  sANCY  if  silty 
1 2. 2 Vo  IL,  O’. 

6RAV&L' 

BI'-HI'.  CaAESE  To  Enjfc 
•rtuno,  EG.Y;  STROMS,  ‘ 
etZH;  SANDY  4CLAY SY 
IS  l»- 11.0*1  54  abmfev  Hour, 
YOLOW  BCH*  IX6GA 1 

IbO'-ft  34.T '■ 


inrEeuYeE umuiea- 

-YWe£ed;oi:  atJAYlo 
LT.  SEAY;  NOD  Soer 
To  MOO  HACD,  HOD. 
QCMtHTED;  MA3SlY£T 
lif-2*  C'.SAHDSrode 
3EAJA 


'water  l&/6l' 


Tines.  AETEe  S«u>i4 
watec  lcvel  was 
<2.  M.O*. 

2.JAC  SAMPLES' 


■3-.ZA'-i.V 
C-.  5  i’-6-V 
7»«3'-it  2.’ 

£:  12.2’- HI' 
fi  H.l'-  Ifa.o’ 
O.  1C. o'-  zo  o' 


3.  DRILLING: 


wore-  BoeiNA  oefsct 
4o*  west: 

apace  oo-  ib  o'. 

■scr  iH'er  casino. 
Cl€>no>  (jurfo  zoo’. 
LTCPez  zoo  -1$  o'. 


■■■HH 


OO'.H '■  LOW  PLASTICITY, 

H60.  STIFF,  Hour; 
YELLOW  QeN:  VERY 
SWlOY;  GEAVtLLY 

i3iS£'-  m.cd/hioH  ftAS-n- 
CttY;  H£D  stiff,  hoist: 

KoWNUH-ORAY .  SAW!*, 

6U.<baAYCLLY 
>■3'- 83*  W£0/Hl6|j  ftASn 
City,  HAfiO;  DRY:  SEN 
6CAY,  SANDY  £  SilTY 
HCD/HI6H 

■Plasticity:  HACD;  CCi*, 
YELlovJ  glMiLT. 
6CAY;  lAHCY  A  SilTY 
1 2. 2 Vo  IU  O' 


6  RAVEL- 


3UAL£<  £Aa1D5Tca1£: 


|HTEetAY£ES>;  UUUIEA- 

-twoehs;  ok.  oeayio 

LT.  6 GAY-  NOD.  5oer 

ib  nod  hae»;Noo. 

.  QEMtNTED;  HA5S|V£ 

23  3'- 2*  c*.  san  Dsr<We 
SEAH 


B 

H 

i 


3.2-l'-3.S' 
c;  S3'- 8.3* 
2>'*3'-i’£‘ 

£:  12  I'- H  I’ 
fi  13.1’-  Ife.o' 
<i:  Tt.o*-  2o  o' 


3.  DPlLLIf-16  • 


note-  soeiNA  OfTscr 

jo*  wesr 

Ac-VitE  OO  -  fb-O' 

■XT  \<\'cP  CAS\U<i 
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INCLUDING  SHALE -LIKE  STRUCTURE. 

SHALE.  WEATHEREO 
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NOTES 

I,  SECTIONS  REPRESENT  UPSTREAMlLEFT)  FACE  OF  INSPECTION 
2  NO  INSPECTION  TRENCH  WAS  EXCAVATED  BETWEEN  STATIONS 


TRENCH 

II 7 +  SO  AND  125*50. 

3,  PLAN  VIEW  OF  INSPECTION  TRENCH  PRESENTS  GEOLOON  OF  THE  FLOOR  ONLY 
GEOLOGY  OF  SIDE  SLOPES  IS  PRESENTED  IN  THE  SECTION. 
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INSPECTION  TRENCH 
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cenented  sandstone,  oxide  stained. 

It  gray  and  rust. 

CLAY,  (Woodbine)  aaodv,  v  stiff,  dry.  It  pray  taottled  rust, 
nassive,  contains  plant  frags. 


SAND,  (Woodbine)  fine,  clayey,  silty,  rust. 


SAND,  (Woodbine)  loose, fine,  clean,  tan. 


136+00 


131+00 


°IS 


or  INSPECTION  TRENCH 


hAoo 


eh: 

Ea 

•  IHtMl  »T« 

R^HAGEN 

siwuift 

R.  HAGEN, 

Atviims  «r : 

R. HAGEN 


YWtOO  ^CS6-e 


I ■gl 

■ 


EL.  55  4..0 


F.M.  HISHWAY  4S5  (RCLOCATED  ON  MM)s 


MAIN  EMBANXHENT- 


-  FLAM, 

wow 


>  © 

uD6M-A 


v _ 


IW5»JJlMVN 

soneouie 


settlement  6 ages 

.TlOM  |  OFFSET 


llo+3o 
1104  5-0 
Wo't'io 
110  4-50 
II  F>+3.o 

wit-jo 

m+a«s 

141  440 
15.1  j.  *.1 
ifti  t-so 
I30  40T 

PS4*^  1 3o  m 

>S4U  15042  *| 
S<S-3|  .30+40 
13oH°l 


3SO'  U/S 
M'  0/S 
»4  CVS 
45'  (MS 
5  So'  P/S 
SSo'  U/S 
S-4'O/S 
SA'P/S 
2.5'O/t 
ESo'P/S 

351  'U/S 

a-s'cYs 
0.4 '  o/s 
a*i  \ys 
3  5<o'  p/s 


aff«  ox. 
PLATE  el 

534 
503 
S2b 
5  bO 
52? 

54® 
525 
506 
657 
3<0 
5  3b 
532 
51b 
556 
524 


mlSAUATICT 

poicouLe 


INCLINOMETERS 


f  PIEZOM£T£RS<rcoNT.'> 


5|atiokj  j  Fi'i'sey 


|2f*U/6  SO.{  *1 

*0 

W  I'P/S 
*2i'cys 

|0>Tp/5  SP^OI 

t-GSVS  50 
34<4'p/5  5p 
ic!ey& 

45't/S  -SC> 


WO 

station 

OFFSET 

APPROX  ' 
ftOTTOM 

I-l 

llo  +  to 

5S0'U/S 

4<X> 

1-2 

Jk3  +  3<S> 

350' U/S 

450 

T-3 

IU5*30 

350' p/s 

*i0O 

1-4 

lto  +  3.0 

560'(Vs 

48ft 

I-S 

580' U/S 

500 

1-4 

lilt  So 

35o' lyF, 

40B 

1-7 

lil  +  SO 

35C/ tvs 

464 

I- ft 

liMO 

580  D/S 

464. 

1-6 

1504-10 

58dU/S 

4  *>0 

MO 

ISO  4- 56 

3501 8/S 

X-ll 

ISO +.40 

35o  p/s 

4^4 

Mi 

toot  lo 

560P/S 

454 

COLLAPSIBLE  SETTLEMENT  SAGBS 


STATION  OFFSET  |£st r/if’  |<4il»PUii 


installation  schedule 

I,  AFTER  STRIPPING  STAC 

2  after  stripping  sta 
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•fopf  isp-ouT 

LE6EM0 
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O  IPOP 

ruETsoale.  mTetf” 
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INSTALLATION  SCHEDULE  LBGtNO 

1.  APTER  STRIPPING  STAGE  X 

2.  APTER  STRIPPING  STAGE  HtC 

3.  AS  EMBANKMENT  REACHES  FINISHED 
ELEVATION  AT  THIS  STATION  AND 
OFPSET  (  BEFORE  TOPSOIL*). 

4.  APTER.  £NT«e£.  SM0AUKM6JT  i* 

■fOFPEP-OUT 

LESEMD 
k  PIEZOMETER 
>  SETTLEMENT  gage 
[)  COLLAPSIBLE  SETTLEMENT  GAGE 
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I  REFERENCE  MARK 
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notes : 

I.  FOR  SECTION  THRU  LIME  A,  SEE  SEQ.  No.  H+  . 

Z  -FOR  SECTION  THRU  LINE  P ,  SEE  SE«.  NO.  15  . 

3.  FOR  SECTION  THRU  LINE  C,  SEe  SEQ  NO.  %  . 

+.  Ait  iwsTKuMtNi  elevations  are  approximate,  actual 

ElEvAT/ONS  will  BE  DetJRpllW&D  AT  TIME  OF  INSTALLATION. 
S.  ALL  INSTRUMENTATION  WILL  HAVE  PROTECTIVE  FENCE, 
EXCEPT  THOSE  ALONG  THE  DOWNSTREAM  CREST.  FOR 

protective  feuce  details,  see  seq.jii _ . 
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